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New  York,  May  28,  1951 


The  Chief  of  Engineers 
Department  of  the  Army 
Washington  25,  D.C. 

Dear  Sir: 


We  submit  herewith  our  report  upon  "The  Synthetic  Liquid 
Fuel  Potential  of  Illinois",  in  accordance  with  Contract  No.  W  49- 
J.29_eng“  137  concluded  between  us  May  3,  1949. 

Our  survey  disclosed  widespread  interest  in  synthetic 
liquid  fuels.  Informed  public  opinion  recognizes  the  need  for 
utilizing  to  the  utmost  all  possible  resources  for  the  maintenance 
of  our  national  welfare  and  security.  Both  public  and  private 
agencies  have  been  very  helpful  in  supplying  data  and  entering 
Into  frank  discussions  with  us  on  the  subject.  We  welcome  this 
opportunity  to  thank  them  for  their  cooperation. 

Supplies  of  crude  petroleum,  the  source  of  liquid  fuels, 
are  not  inexhaustible.  Provision  must  be  made  for  the  day  when 
such  fuel  reserves  become  dangerously  low.  Foresight  is  required 
of  all  of  us  in  facing  this  problem. 

Over-all  requirements  of  our  natural  resources  are  con¬ 
stantly  changing.  Obviously,  no  survey  can  do  more  than  describe 
conditions  in  the  light  of  present  knowledge. 

We  believe  that  this  report  will  be  of  value  in  for¬ 
mulating  policy  with  respect  to  the  future  development  of  syn¬ 
thetic  liquid  fuels. 

Our  attached  report  is  submitted  in  two  volumes:  Volume 
I  contains  the  text  and  Volume  II  contains  the  exhibits  and 
appendices . 


Very  truly  yours, 
(Signed)  Ford,  Bacon  Sc  Davis,  Inc. 
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CORPS  OP  ENGINEERS 
DEPARTMENT  OF  THE  ARMY 

REPORT  FOR 
BUREAU  OF  MINES 
DEPARTMENT  OF  THE  INTERIOR 

THE  SYNTHETIC  LIQUID  FUEL  POTENTIAL 
OF  ILLINOIS 


MAY  28,  1951 


SUMMARY 


Introduction 

The  Department  of  the  Interior,  as  part  of  its  broad  pro¬ 
gram  of  synthetic  liquid  fuels  research,  requested  the  Department 
of  the  Army  in  1947  to  assist  in  the  development  of  the  synthetic 
liquid  fuels  program.  This  investigation  and  report  on  I^1^n^s 
are  in  part  fulfillment  of  a  contract  to  that  effect  awarded  by  the 
:orps  of  Engineers  of  the  Department  of  the  . Army.  ^  °ontract 
sails  for  a  survey  of  37  states  and  Alaska  to  determine  Suitable 
General  Areas  and  their  potential  capacity  for  the  production  of 
synthetic  liquid  fuels  from  coal,  natural  gas,  oil  shale,  and  ol 
Impregnated  strippable  deposits . 

The  General  Areas  containing  raw  materials  and  water  sup¬ 
ply  of  proper  quantity  and  quality  required  by 

fuels  plants  and  various  economic  factors  further  affecting  th 
suitability  of  such  Areas  for  plant  location  are  ex¬ 

amined  .  No  core  drillings,  extensive  sampling  or  detailed  field 
examinations  were  made  and  studies  are  based  on  information  n°w 
available.  Suitable  General  Areas,  as  indicated  on  the  map  on  the 
facing  page,  were  determined  and  defined  but  no  speci-ic  plant 
sites  are  selected. 
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Raw  Materials 

The  raw  materials  considered  in  this  survey  of  Illinois 
are  coal  natural  gas, and  oil  shale.  No  report  was  authorized  in 
relation” to  oil-impregnated  strippable  deposits  because  it  was 
stdered  that  toow/deposits  in  Illinois  of  such  raw  materials  were 
of  doubtful  economic  importance. 

Coal.  Of  the  raw  materials  considered  in  Illinois,  coal 
is  by  far  ^Ke~most  abundant  and  available.  It  is  found  to  be  the 
only  raw  material  meeting  the  survey  requirements  for  synthetic 
liquid  fuels  production. 

Natural  Gas.  The  total  reserves  of  natural^gas J.n  ^ 
Illinois  aT"HHjiKIISFy  1,  1949,  are  estimated  at  241,927,000  Mcf 
with  a  heating  value  in  the  order  of  1,100  Btu  per  cubic  fo 
under  standard  conditions.  Most  of  Illinois  gas  reserves  are 
either  under  contract  to  be  processed  by  gasoline  plants  in  the 
State  (the  residue  gas,  after  processing,  being  likewise  under 
contract)  or  will  be  used  in  local  field  operations.  Consequently, 
only  13.054,000  Mcf  remaining  undedicated  could  be  considere 
available  to  meet  the  survey  requirements  which  call  for  undedi- 
cated  deposits  containing,  within  a  radius  of  40  miles, 

225  trillion  Btu  (about  204,500,000  Mcf  of  1,100-Btu  gas) 
heating  value  of  at  least  400  Btu  per  cubic  foot  under  standard 

conditions . 

Oil  Shale.  Although  deposits  of  oil  shale _occur^at^  ^ 
numerous  loca£Ions""in  Illinois,  there  are  no  deposits  Imown  to  be 
of  sufficient  extent  or  rich  enough  to  meet  the  survey  s  minimum 
reserve  requirements  of  100,000,000  tons  within  a  5-square-mile 
area,  yielding  an  average  of  15  gallons  of  oil  per  ton,  in  beds  at 

least  25  feet  thick. 

General  Features 

Illinois,  averaging  about  550  feet  In  elevation,  consists 
mainiv  of  level  or  slightly  undulating  plains.  A  rich  and  quite 
fertile  black  loam  or  mold,  underlain  by  deep  drift  deposits,  forms 
the  soil  with  alluvial  material  common  in  the  river  valleys. 
surface  rises  So  ranges  of  low  hills  in  the  northwestern  and southern 
sectors  and  there  are  occasional  bluffs  along  the  Illinois  a 
Mississippi  Rivers.  The  water  courses  flow  generally  from  the  north 

and  northeast  to  the  south  and  southwest,  m  ^f.^g^^erally 
by  coal,  there  are  ample  water  resources.  The  climate  is  generally 

mild  with  medium  precipitation. 
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The  1950  population  density  averages  155  per  square  mile 
throughout  the  55,947  square  miles  of  land  area  of  the  State.  In 
the  portion  of  the  State  containing  raw  materials  suitable  for 
synthetic  liquid  fuels  production,  comprising  35  major  coal-pro¬ 
ducing  counties  with  a  total  area  of  21,227  square  miles,  a  popula¬ 
tion  density  of  83  results  from  a  1950  population  of  1,769,333. 

Although  approximately  10  percent  of  the  total  labor 
force  in  1940  was  engaged  in  farm  work,  the  economy  of  the  State 
is  primarily  industrial.  Principal  industries  include  meat  pack¬ 
ing,  iron  and  steel,  tractors  and  agricultural  machinery,  printing 
and  publishing,  petroleum  refining,  and  the  manufacture  of  electric¬ 
al  equipment,  metal  containers,  and  motor  vehicles. 

Excellent  transportation  facilities  are  provided  by  68 
railroads  with  a  total  trackage  in  the  State  exceeding  12,000  miles. 
Water  transportation  by  freighters  and  barge  lines  is  available  on 
the  Great  Lakes  and  many  rivers  including  the  Mississippi,  Illinois, 
and  Ohio,  as  well  as  to  southern  points  via  canals  connecting  Lake 
Michigan  with  the  Illinois  and  Mississippi  Rivers.  When  synthetic 
liquid  fuels  are  required,  plants  in  the  Illinois  General  Areas 
would  be  well  situated  for  the  distribution  of  their  products  with¬ 
in  the  defined  marketing  territory. 

Processes 


Since  coal  is  found  to  be  the  only  raw  material  available 
in  requisite  quantity,  only  two  processes  of  synthetic  liquid  fuels 
manufacture  are  considered;  namely,  hydrogenation  and  the  synthine 
process. 


In  hydrogenation,  coal  is  liquefied  by  combination  with 
hydrogen  at  high  pressures  and  temperatures  in  the  presence  of  a 
catalyst.  In  the  synthine  process,  coal  is  first  converted  to  a 
gaseous  mixture  of  carbon  monoxide  and  hydrogen,  which  gases,  in 
the  presence  of  a  suitable  catalyst,  combine  to  form  liquid  fuels. 
Both  processes  require  major  quantities  of  coal  for  direct  conver¬ 
sion  to  liquid  fuels  and  to  provide  energy  for  such  conversion,  and 
of  water,  chiefly  as  a  cooling  medium.  The  unit  plant  size  adopted 
in  the  survey  as  a  basis  for  estimates  for  comparison  is  10, 000- 
barrel  -per-day  capacity. 

Ac  a  synthetic  fuels  program  of  any  magnitude  would  neces¬ 
sarily  require  a  considerable  period  of  years  for  its  realization, 
estimates  of  unit  quantities  of  raw  materials  required  and  unit 
costs  of  plant  construction  and  operation,  used  in  this  survey  for 
determining  ultimate  production  potential  and  relative  desirability 
of  the  various  General  Areas,  have  been  based  on  the  assumed  use  of 
certain  improvements  in  equipment  and  process  which  are  still  under 
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development  but  which  seem  reasonably  likely  to  be  available  by  the 


time  such  a  program  could  be  well  under  way.  Moreover,  the  esti¬ 
mated  data  and  costs  for  the  coal  synthine  process  have  been  taken 
from  preliminary  studies  made  by  the  U«  S.  Bureau  of  Mines  for  a 
report  which  is  not  yet  completed.  The  final  estimates  of  the 
Bureau,  when  available,  may  differ  materially  from  these  preliminary 
figures.  While  the  data  used  have  been  selected  as  offering  a  fair 
basis  for  comparison,  it  must  be  understood  that  if  synthetic  fuels 
plants  were  to  be  built  at  the  present  day,  using  only  equipment 
and  processes  already  commercially  available,  coal  requirements  and 
plant  and  product  costs  might  be  appreciably  higher  than  those 
shown  in  this  report. 


Subject  to  the  above  comments,  daily  requirements  of 
Illinois  coals,  as  received  at  the  synthetic  liquid  fuels  plants. 


should  average  about  4,450  tons  for  a  hydrogenation  unit  plant  and 
about  5,720  tons  for  a  coal  synthine  unit  plant. 


General  Areas  of  Coal  Availability 

Coal-bearing  formations  solidly  underlie  approximately 
the  southern  three-quarters  of  Illinois,  except  for  narrow  marginal 
areas  along  the  Mississippi,  Ohio,  and  lower  Illinois  Rivers.  They 
occupy  an  area  of  about  36,800  square  miles  including  all  or  parts 
of  84  counties.  All  coal  beds  of  Illinois  belong  to  the  Penn¬ 
sylvanian  system  which  is  here  commonly  divided  into  the  basal 
Pottsville,  the  Intermediate  Carbondale,  and  the  upper  McLeansboro 
formations.  At  least  16  coal  beds  are  known,  of  which  5  have  been 
mined  over  relatively  large  areas  while  the  remainder  have  been 
mined  only  in  local  areas  of  limited  thickening.  Of  the  84  coal¬ 
bearing  counties,  6  contain  coal  deposits  which  are  too  close  to 
the  outermost  edge  of  the  coal-bearing  formations  to  contain  ap¬ 
preciable  minable  areas.  In  25  other  counties,  the  reserves  are 
either  isolated  and  insufficient  In  amount  or  are  without  adequate 
available  Information  to  permit  estimation  of  reserves.  As  a  re¬ 
sult,  these  25  counties  were  also  eliminated  from  further  consider¬ 
ation. 


The  53  remaining  counties  contain  reserves  satisfactory 


for  synthetic  liquid  fuels  production.  These  counties  contain  31 
areas,  each  not  larger  than  a  county  or  1,000  square  miles,  each 
of  which  contains  adequate  coal  reserves  for  a  40-year  supply  of  at 
least  one  10,000-barrel-per-day  synthetic  liquid  fuels  plant.  Iden¬ 
tified  by  the  names  of  the  counties  in  which  important  portions 
lie,  these  31  General  Areas  of  Coal  Availability  in  Illinois  are, 
from  north  to  south: 
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1.  Southeastern  Grundy 

17.  Madison 

2.  La  Salle-Grundy 

18 .  Bond 

3.  Bureau-Putnam 

19.  Clinton 

4.  Henry  No.  6 

20.  Marion 

5.  Northern  Knox 

21.  Clay 

6.  Marshall 

22 .  Wayne 

7.  Peoria 

23.  Jefferson 

8.  Fulton-Knox 

24.  Washington 

9.  Vermilion 

25.  St.  Clair 

10.  Logan 

26.  Randolph 

11.  Macon 

27.  Perry 

12.  Menard 

28 .  Franklin 

13.  Sangamon 

29.  Jackson  No 

14.  Northern  Christian 

30.  Williamson 

15.  Southeastern  Montgomery 

31.  Saline 

16.  Macoupin 


The  total  tonnage  of  coal  considered  for  synthetic  liquid 
fuels  production  in  Illinois  as  of  January  1,  1950,  based  on  avail¬ 
able  information  and  within  the  limits  of  reserves  specified  by 
thl3  survey  as  described  in  Part  II  of  this  report  under  "Survey 
Specifications"  and  in  Part  IV  under  "Survey  Methods  and  Procedure" 
wa3  estimated  at  49,633,725,000  tons  in  place.  Of  this  tonnage, 
24,867,174,000  tons  were  estimated  as  being  recoverable.  These 
estimates  are,  therefore,  not  comparable  with  other  coal  estimates 
$  which  generally  include  the  total  coal  reserves  in  Illinois  without 
the  limitations  imposed  by  this  survey.  For  example,  in  Circular 
94  of  the  U.  S.  Geological  Survey,  the  total  recoverable  reserves 
for  Illinois,  as  of  January  1,  1950  (assuming  50  percent  recovery) 
are  reported  to  be  82,820,503,000  tons.  This  estimate  of  the 
Geological  Survey  adopts  a  1946  estimate  by  Cady,  in  turn  for  the 
most  part  based  on  estimates  of  Cady,  Culver,  Kay  and  White  published 
in  1925  or  earlier. 

After  giving  consideration  to  Isolated  areas  with  insuf¬ 
ficient  reserves  to  provide  at  least  one  synthetic  liquid  fuels 
unit  plant,  to  commercial  requirements  over  the  next  50  years,  and 
further  contract  limitations  as  to  the  use  of  primary  and  secondary 
reserves,  the  total  tonnage  of  coal  recoverable  and  available  for 
the  manufacture  of  synthetic  liquid  fuels  irTthe  31  General  Areas 
of  Illinois  was  estimated  to  be  15,356,946,000  tons.  Of  this 
total,  15,055,076,000  tons  are  recoverable  by  underground  mining 
methods.  301,870,000  tons  are  classified  as  "strippable"  under 
the  definitions  described  under  "Survey  Specifications"  and  "Survey 
Methods  and  Procedure". 

The  following  table  lists,  for  each  of  the  31  General 
Areas  the  recoverable  coal  reserves,  the  average  heating  value  of 
the  coal,  and  the  potential  synthetic  liquid  fuels  production  in 
total  and  as  a  daily  average  over  a  40-year  period.  These  esti¬ 
mates  assume  the  use  of  either  the  hydrogenation  process  or  the 
synthlne  process;  but  the  potential  production  is  not  additive. 
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Potential  Synthetic  Liquid  Fuels  Production 
from  Available  Coal  Reserves,  in  Total  and  as  a  Daily  Average 
_ over  40  Years  for  each  General  Area  of  Illinois _ 

(As  of  January  1,  1950) 


General 

Area 


Potential  Production 


Recover¬ 

able 

Coal 

Reserves 
(1,000  tons) 


Macoupin 

1,866,874 

Sangamon 

Southeastern 

1,612,940 

Montgomery 

1,220,676 

Perry 

1,022,846 

St.  Clair 
Northern 

919,120 

Christian 

899,764 

Saline 

801,624 

Clinton 

726,830 

Franklin 

673,788 

Jefferson 

519,496 

Madison 

450,006 

Peoria 

443,432 

Williamson 

424,470 

Vermilion 

360,419 

Randolph 

325,119 

Jackson  No.  5 

306,208 

Menard 

303,476 

Wayne 

289,496 

Fulton-Knox 

259,500 

Bureau-Putnam 

219,805 

Henry  No .  6 

217,734 

Bond 

207,712 

Washington 

204,296 

Macon 

184,654 

Logan 

179,544 

La  Salle-Grundy 

172,265 

Marion 

139,100 

Clay 

123,022 

Northern  Knox 
Southeastern 

113,974 

Grundy 

104,196 

Marshall 

64,560 

Total 

Note:  (A) 


15,556,946 


Average 

Btu 

Value 

Total  in 
Million  Barrels 

Average  Daily  . 

in  Thousand 
Barrels 

Hydro¬ 

genation 

Coal 
Syn¬ 
th  ine 

Hydro¬ 

genation 

Coal 

Syn- 

thine 

10,740 

4,092 

3,183 

280 

218 

10,660 

3,509 

2,729 

240 

187 

10,760 

2,681 

2,085 

184 

143 

11,290 

2,357 

1,833 

161 

125 

10,980 

2,060 

1,602 

141 

110 

10,870 

1,996 

1,552 

137 

106 

12,310 

2,014 

1,566 

138 

107 

10,870 

1,612 

1,254 

110 

86 

11,830 

1,627 

1,265 

111 

87 

11,980 

1,270 

988 

87 

68 

10,750 

987 

768 

68 

53 

10,700 

968 

753 

67 

51 

11,910 

1,032 

802 

71 

55 

10,910 

802 

624 

55 

43 

11,020 

731 

569 

50 

39 

11,670 

729 

567 

50 

•  39 

10,730 

665 

517 

46 

35 

11,440 

676 

526 

46 

36 

10,450 

553 

430 

38 

29 

11,040 

495 

385 

34 

26 

10,040 

446 

347 

31 

24 

10,800 

458 

356 

31 

24 

11,000 

459 

357 

31 

24 

10,700 

403 

314 

28 

21 

10,750 

394 

306 

27 

21 

11,070 

389 

303 

27 

21 

11,200 

318 

247 

22 

17 

11,370 

285 

222 

20 

15 

10,200 

237 

185 

16 

13 

11,130 

237 

184 

16 

13 

11,300 

149 

116 

10 

8 

34,631 

26,935 

2,373 

1,844 

Primary  and  secondary  coal  reserves  for  synthetic  liquid 
fuels  plant  supply  in  any  General  Area  are  limited  by 
definition  to  twice  the  primary  reserves  of  the  Area. 
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The  foregoing  reserves  are  contained  in  four  coal  beds, 
aVos .  2,  5,  6,  and  7,  varying  in  rank  from  high-volatile  A  to  high- 
"/olatile  C  bituminous.  Ranges  in  selected  items  of  representative 
analyses  (selected  by  the  Coal  Subcontractor  from  available  ana¬ 
lyses,  mostly  mine  samples,  as  representative  of  the  coal  reserves 
or  beds  under  consideration),  of  the  four  beds  containing  coal 
reserves,  are  as  follows: 


Representative  Analyses  of  Coal  Reserves 
Face  Samples  (as-received  basis)  in  31  General  Areas 


Moisture 

#1  -  t» 

IS  >'-* 

per  Pound 

Issi.  kr.  . 

(I  General 

Area  only) 

14. 

10 . 4/o 

o 

.-I 

o 

fl 

Bed  No.  6: 

Maximum 

18.5 

11.8 

4.2 

12,580 

Minimum 

4.3 

8.7 

1.3 

9,750 

Bed  No.  5: 

Maximum 

15.4 

11.1 

4.5 

12,610 

•  Minimum 

4.5 

8.7 

2.6 

10,420 

Bed  No.  2s 

Maximum 

17.1 

8.6 

4.9 

11,340 

Minimum 

13.7 

5.1 

1.6 

10,900 

The 

U.  S.  Bureau 

of  Mines 

has  published 

the  results  of 

petrographic  analyses  of  Illinois  coals  from  7  of  the  counties  and 
3 -of * the"“CoaI  beds  considered  in  the  31  Suitable  General  Areas  of 
Illinois.  The  results  indicate  these  coals  to  be  of  the  "bright" 


petrographic  type,  wherein  anthraxylon  and  translucent  attritus 
predominate,  with  opaque  attritus  and  fusain  (difficult  to  liquefy) 
being  present  In  minor  amounts.  Since  all  of  the  coals  of  the  31 
General  Areas  are  closely  similar  in  rank  and  in  visual  and  chemical 
composition  to  the  coals  for  which  petrographic  analyses  have  been 
reported,  there  is  no  reason  to  expect  any  substantial  differences 
in  the  degree  of  heterogeneity  or  adaptability  to  hydrogenation  of 
the  Illinois  coals. 

Publications  of  the  Illinois  Geological  Survey  contain 
relatively  comprehensive  information  on  organic  and  inorganic 
sulfur  contents  of  representative  Illinois  coals.  In  general, 
organic  sulfur,  which  is  not  considered  amenable  to  reduction  by 
mechanical  cleaning,  averages  approximately  42  percent  of  the  total 
sulfur  content  or  from  about  0.6  to  2.0  percent  in  the  coal.  F]xr- 
0  ther  study  of  these  coals  is  necessary  to  evaluate  the  reduction 
in  total  sulfur  which  might  result  from  mechanical  cleaning. 
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#  Weathering  and  slacking  characteristics  are  similar  to 

those  of  other  coals  of  the  same  rank;  that  is,  the  coals  do  not 
usually  slack  readily  or  ignite  spontaneously  when  exposed  to  air, 
although  midwestern  coals  are  generally  more  susceptible  to 
spontaneous  combustion  than  Appalachian  coals.  When  properly 
stored,  however,  there  is  no  problem  of  spontaneous  combustion. 

Coal  of  Bed  No.  7  is  free  from  persistent  partings  but 
is  characterized  by  the  frequent  occurrence  of  lenses  of  shale  or 
pyrite.  A  parting  known  as  the  "blue  band"  is  persistent  in  Bed 
No.  6  and  a  second  and  somewhat  higher  shale  parting  is  often 
found.  Frequent  small  lenses  of  shale  or  pyrite  occur^ in  this  bed 
in  the  northern  part  of  the  State.  Bed  No.  5  is  typically  free  of 
persistent  interbedded  partings,  especially  in  southern  Illinois. 

No.  2  bed  does  not  contain  any  persistent  bedded  partings  and  is 
generally  uniform  in  thickness  and  physical  characteristics  within 
the  areas  of  occurrence. 

I 

i 

The  greater  Btu  input  requirement  for  coal  syn thine 
plants,  as  compared  with  hydrogenation,  results  in  larger  quantities 
and  thus  higher  total  costs  of  coal  supply.  Estimated  capital  costs 
to  provide  coal  mining  facilities  for  underground  mining  range,  in 
Illinois,  between  the  following  minimum  and  maximum  for  a  unit  plant 
using  the  indicated  process: 

Tonnage  of  Coal  Required  and 
Ranges  in  Capital  Cost  of  Coal  Supply  for 
10 , 000-barrel-per-day  Unit  Plants 


Suitable  General  Areas 

Saline  Henry  No .  6 

Hydrogenation  Process 
Daily  Production,  Tons 

(240  days  per  year  6,054  7,416 

Capital  Costs  (underground  mining):  A 

Maximum 
Minimum 


$5,957,000 


i 
* 


oal  Synthine  Process 

Daily  Production,  Tons 
(240  days  per  year) 

Capital  Costs  (underground  mining): 
Maximum 


7,784 


Minimum 


$7,659,000 


9,534 

$10,296,000 
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Factors  influencing  these  costs  include  depth  and  charac- 
r  ter  of  coal  bed  and  associated  strata,  and  also  the  quantity  and 
quality  of  the  coal.  The  cost  estimates  provide  for  all  necessary 
structures  and  mine  operating  equipment,  facilities  for  transporting 
^  the  output  from  two  or  more  adjacent  mining  operations  to  a  joint 
preparation  plant,  as  well  as  for  mechanical  cleaning  to  produce 
merchantable  coal,  waste  disposal  from  the  cleaning  of  raw  coal, 
3urge  storage  at  the  mine,  engineering,  development,  and  contingen¬ 
cies. 

Costs  of  supplying  coal  range,  for  underground  mining, 
from  a  minimum  of  $3.23  per  ton  (15.04^  per  million  Btu)  to  a  maxi¬ 
mum  of  $5.51  per  ton  (24.08^  per  million  Btu)  in  the  31  Suitable 
General  Areas.  Variations  in  cost  result  from  differences  in  min¬ 
ing  characteristics,  in  nature  of  the  beds  and  partings  in  the  beds, 
and  in  calorific  value  of  the  coals.  The  calorific  value  of  the 
coals,  the  productivity,  and  the  estimated  cost  of  production,  after 
making  allowances  for  variations  in  preparation  costs,  are  shown 
below.  All  costs  are  for  coal  produced  by  underground  mining,  and 
are  exclusive  of  return  on  investment  and  of  selling  expense. 
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Estimated  Coal  Production  Costs  for  Underground  Mining 
_ In  General  Areas  In  Illinois _ _ 

1  (As  of  March  31,  1930 ; 


Btu 

Per 

Suitable  General  Area  Pound 

Macoupin  10,740 

Northern  Christian  10,870 

Southeastern  Montgomery  10, 760 
St .  Clair 
Randolph 
Perry 
Franklin 


Dollars 

Tons  Cents  Per  Barrel 

Per  Per  of  Products 

Man-  Dollars  Million  7 Hydro-  Syn- 
shift  Per  Ton  Btu  genatlon  thine 


12 

12 

12 


Logan 

Macon 

Menard 

Sangamon 

Williamson 

Saline 

Madison 

Jefferson 

Bond 

Washington 

Jackson  No.  5 

Peoria 

Fulton-Knox 

Vermilion 

Clinton 

Marion 

Henry  No .  6 

Northern  Knox 

Southeastern  Grundy 

La  Salle-Grundy 

Bureau- Putnam 

Marshall 

Clay 

Wayne 


10.980 
11,030 
11,290 
11,830 
10,750 
10,700 
10,730 
10,660 

11.910 
12,310 
10,750 

11.980 
10,800 
11,000 
11,670 
10,700 
10,450 

10.910 
10,870 
11,200 
10,050 
10,200 
11,130 
11,070 
11,040 
11,300 
11,370  5  5 .51 

11,440  5  5.51 


15.04^ 

$1.47 

$1.90 

14.90 

1.46 

1.88 

15.06 

1.48 

1.90 

15.44 

1.51 

1.95 

15.37 

1.51 

1.94 

15.01 

1.47 

1.89 

14.33 

1.40 

‘  1.81 

16 . 65 

1.63 

2.10 

16.73 

1.64 

2.11 

16.68 

1.63 

2.10 

16.79 

1.65 

2.12 

15.03 

1.47 

1.89 

14.54 

1.42 

1.83 

17.72 

1.74 

2.23 

15.90 

1.56 

2.00 

17.73 

1.74 

2.23 

17.41 

1.71 

2.19 

18.85 

1.85 

2.38 

20.75 

2.03 

2.61 

21.24 

2.08 

2.68 

20 . 35 

1.99 

2.56 

20.42 

2.00 

2.57 

19.82 

1.94 

2.50 

22.19 

2.17 

2.80 

21.86 

2.14 

2.75 

24.53 

2.40 

3.09 

24.75 

2.43 

3.12 

24.82 

2.43 

3.13 

24.25 

2.38 

3.06 

24 . 23 

2.37 

3.05 

24.08 

2.36 

3.03 

11 

11 

11 

11 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

7 

7 

7 

7 

7 

7 

7 

7 

5 

5 

5 

5 


$3.23 

3.24 

3.24 

3.39 

3.39 

3.39 

3 .39 
3 . 58 
3.58 
3.58 
3.58 
3.58 
3.58 
3.81 
3.81 
3.83 
3.83 

4.40 
4 . 44 
4.44 
4.44 
4 . 44 
4.44 
4.46 

4.46 

5.46 
5.48 

"5.48 

5.48 


It  is  to  be  noted  that  in  five  of  the  General  Areas  of 
Illinois  where  there  are  appreciable  reserves  of  coal  minable  by  _ 
strip-mining  methods  available  for  an  initial  unit  plant  in  the  ^ 
Area,  small  differences  are  estimated  for  calorific  values,  assuming 
priority  use  of  the  strip  coal,  and  for  coal  costs  -  per  ton,  per 
million  Btu, -and  per  barrel  of  products.  Such  estimates,  applicable 
only  to  initial  unit  plants  in  the  Areas  concerned,  are  as  follows: 
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Estimated  Coal  Production  Costs  for  Initial  Unit  Plants 
In  General  Areas  Having  Strlppable  Coal 


(As 

of  March 

"31V  195CFJ - 

Tons 

Cents 

Dollars 

Btu 

Per 

Per 

Per  Barrel 

Per 

Man- 

Dollars 

Million 

of 

Suitable  General  Area 

Pound 

shift 

Per  Ton 

Btu 

Products 

Hydrogenation  Process: 

X 

Peoria  (a) 

10,680 

25 

$2.68 

12.55^ 

$1.23 

Northern  Knox  (A) 

10,200 

,  25 

2.70 

13.24 

1.30 

Perry  (A) 

11,305 

20 

2.95 

13.05 

1.28 

Randolph  (B) 

10,980 

18.4 

2.97 

13.52 

1.32 

Henry  No.  6  (B) 

10,020 

10.6 

4.03 

20.11 

1.97 

Coal  Synthine  Process: 

Peoria  (A) 

10,680 

25 

$2.68 

12.55  <j 

$1.58 

Perry  (a) 

11,305 

20 

2.95 

13.05 

1.64 

Randolph  (B) 

10,990 

16.6 

3.06 

13.92 

1.75 

Northern  Knox  (B) 

10,200 

21 

3.09 

15.15 

1.91 

Henry  No.  6  (B) 

10,020 

9.9 

4.12 

20.56 

2.59 

Note:  (A)  All  strlppable  coal. 

(B)  Partly  strlppable  and  partly  underground  coal. 


General  Areas  of  Coal  and 
Water  Availability 

Investigation  of  potential  sources  for  the  large  quanti¬ 
ties  of  water  required  for  synthetic  liquid  fuels  plants  shows  that 
there  is  available,  in  excess  of  known  and  proposed  water  uses, 
enough  water  in  the  Mississippi,  Illinois,  Ohio,  or  Wabash  Rivers 
and  their  tributaries,  or  from  Lake  Michigan  or  underground  sources 
to  supply  all  the  production  capacity  for  which  coal  is  available. 
Water  required  for  full • development  in  each  Suitable  General  Area, 
ranges  from  16  cubic  feet  per  second  (cfs)  in  the  Marshall  General 
Area  to  441  cfs  in  the  Macoupin  General  Area.  The  total  water 
required  for  complete  development  in  all  General  Areas  would  be 
3,734  cfs  or  2,414  million  gallons  per  day  (mgd). 

Estimates  of  water  quantities  and  costs  are  based  upon  the 
greater  requirements  of  the  coal  synthlne  process.  Most  of  the  proc¬ 
ess  water  is  needed  for  cooling  and,  for  the  figures  used,  it  is 
assumed  that  cooling  water  would  be  recirculated  through  cooling 
towers . 
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Water  for  plants  could  be  obtained  directly  from  the 
Mississippi,  Illinois,  Ohio,  or  Wabash  Rivers,  with  or  without 


storage  reservoirs  depending  upon  the  total  quantity  of  water 
needed;  from  Impoundments  upon  tributaries  of  these  rivers  in 
Illinois;  from  Lake  Michigan;  or  from  underground  sources.  A 
water  supply  development  from  Lake  Michigan  would  be  economical 
only  in  the  event  that  water  was  required  sufficient  for  a  great 
many  synthetic  liquid  fuels  plants.  Ground  water  sources  appear 
to  offer  some  promise  of  adequacy  especially  In  and  near  the  larger 
river  bottoms,  but  the  feasibility  and  cost  of  such  development 
would  have  to  be  proved  in  each  instance  by  test  drilling  and  pump¬ 
ing,  both  of  which  are  beyond  the  scope  of  this  investigation.  How¬ 
ever,  it  appears  reasonable  to  expect  adequate  ground  water  re¬ 
sources  to  meet  requirements  for  domestic  water  supplies,  especially 
in  those  areas  where  available  surface  waters  are  seriously  polluted. 


Sufficient  water  for  at  least  one  10,000-barrel-per-day 


plant  per  General  Area  is  available  directly,  without  storage  for 
stream  regulation,  from  the  Illinois  River  for  five  of  the  eight 
General  Areas  in  central  Illinois  as  well  as  for  the  remaining 
three,  if  the  coal  resources  therein  were  developed  to  an  extent 
beyond  the  capacity  of  local  water  supplies.  The  Ohio  could  serve 
the  adjacent  Saline  General  Area  and  also  the  Williamson  General 
Area,  with  water  withdrawn  within  the  45-mile  stretch  below  the 
mouth  of  the  Wabash  River.  The  Wabash  River  could  supply  the  Saline 
General  Area  and  the  Wayne  General  Area  as  well  if  diversion  works 
were  constructed  below  Mt.  Carmel.  Other  General  Areas  would  be 
more  logically  dependent  upon  local  sources.  Since  each  of  the  31 
General  Areas  of  Illinois  has  sufficient  coal  and  .water  to  supply 
at  least  one  synthetic  liquid  fuels  unit  plant  for  40  years,  they 
are  all  designated  as  General  Areas  of  Coal  and  Water  Availability. 


Although  there  is  sufficient  water  in  the  Ohio  River  basin 


to  supply  ultimate  development,  there  are  seven  other  States  in  the 
basin  having  coal  reserves  available  for  synthetic  liquid  fuels 
plants .  Ultimate  development  of  all  the  plants  In  the  various_sjtat 
would  create  an  excessive  demand  on  the  Ohio  River.  Although  It  is 


unlikely  this  condition  will  occur,  the  Importance  of  the  possible 


effect  of  large  draughts  upon  low  river  flows  demands  consideration. 
Development  of  coal  resources  In  adjacent  counties  in  Indiana  would 
require  water  from  the  Wabash  River,  and  the  importance  of  the  possi¬ 
ble  effects  of  large  draughts  here  would  also  require  consideration. 


Capital  costs,  as  of  March  31,  1950,  to  supply  water  for 


unit  plants  range  from  a  minimum  of  $632,000  in  the  LaSalle-Grundy 
General  Area  to  a  maximum  of  $6,955,000  In  the  Macon  General  Area. 
These  costs  are  based  on  an  adequate  water  supply  system  for  one 
plant  in  each  General  Area  consisting  of  storage  reservoirs  (where 
necessary),  pumping  stations,  power'  transmission  lines,  aqueducts, 
storage,  and  filtration  at  the  processing  plant  sites. 
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Operating  costs  for  water  supplies  (for  process  water) 
range  from  a  minimum  of  $0,021  per  barrel  of  products  in  the 
La  Salle-Grundy  General  Area  to  a  maximum  of  $0,088  in  the  Macon 
General  Area. 

Additional  quantities  of  water  required  for  full  de¬ 
velopment  could  be  obtained  in  the  31  General  Areas  by  enlarging 
the  water  supply  systems.  Sufficient  quantities  of  water  could  be 
obtained  at  from  about  one-half  to  slightly  more  than  the  unit  cost 
indicated  for  a  single  unit  plant,  depending  upon  the  amount  of 
low-flow  augmentation  required  by  local  and  State  authorities.  * 


Suitability  of  General  Areas 

_ _____ _ _ Power  requirements  for  a  hydrogenation  unit  plant  amount 

to  a  total  load  of  about  65,000  kw  of  which  40,000  kw  can  be  sup¬ 
plied  either  from  the  outside  or  from  a  system  integral  with  the 
plant  proper.  For  the  coal  synthine  process,  waste  heat  can  supply 
the  steam  necessary  to  generate  the  required  power.  In  each  of  the 
31  General  Areas,  local  utilities  would  be  willing  and  able  to  pro¬ 
vide  power,  provided  sufficient  time  were  allowed  for  expansion  of 
existing  facilities.  However,  for  plant  operation,  the  most  eco¬ 
nomical  source  of  power  for  hydrogenation  plants  in  any  of  the  31 
General  Areas  would  be  steam  generating  stations;  built  as  an  inte- 

fgral  part  of  the  plants,  where  power  could  be  generated  at  an  aver¬ 
age  cost  of  6  mills  per  kilowatthour  (100  percent  load  factor) 
without  allowance  for  return  on  investment. 

Construction  and  operation  of  synthetic  liquid  fuels 
plants  will  in  general  require  direct  rail  or  water  connection  and 
a  highway  connection.  Railroad  facilities  are  well  distributed 
throughout  the  State  of  Illinois;  all  of  the  General  Areas  are 
readily  accessible,  with  very  easy  grading,  to  common  carrier  rail¬ 
road  lines.  Most  of  the  General  Areas  are  adjacent  to  improved 
highways,  so  that  only  connecting  plant  facilities  would  have  to 
be  constructed.  Water  transportation  would  be  readily  available 
to  several  of  the  General  Areas. 

Estimated  capital  costs  for  providing  access  transporta¬ 
tion  facilities  are  negligible  in  Clinton,  St.  Clair,  and  Randolph 
General  Areas.  Elsewhere,  they  range  from  a  minimum  of  $3,500  in 
the  Clay  General  Area  to  a  maximum  of  $757,500  in  the  Southeastern 
Montgomery  General  Area.  For  both  processes  and  In  all  General 
Areas,  the  cost  of  this  item  does  not  exceed  one  cent  per  barrel 
of  products. 
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The  average  straight-time  hourly  rate,  as  of  March  31, 

1950,  payable  in  a  synthetic  liquid  fuels  unit  plant  in  Illinois 
is  estimated  at  $1.72.  There  exists  within  a  reasonable  distance 
from  an  average  unit  plant  in  the  coal  counties  of  Illinois  an 
ample  supply  of  labor  available  to  such  a  plant  to  meet  its 
personnel  requirements,  both  in  total  and  in  respect  of  skilled 
labor.  Should  a  second  unit  plant  be  introduced  within  about  50 
miles  of  the  first  plant  it  is  possible  that  sufficient  labor  may 
not  be  available  locally  to  staff  such  a  plant  and  might  necessi¬ 
tate  increasing  labor  rates  in  order  to  attract  workers  from  a 
distance . 

The  average  net  investment  required  for  rental  housing 
and  community  development  in  the  average  General  Area,  exclusive 
of  one-half  the  residential  property  (assumed  as  sold)  and  ex¬ 
clusive  of  property  used  for  commercial  enterprises  (assumed  as 
self-supporting),  is  estimated  as  of  March  31,  1950,  at  about 
$11,529,428  for  a  hydrogenation  unit  project  and  $13,375,079  for 
a  coal  synthine  unit  project.  It  is  assumed  that  rental  housing 
will  pay  for  its  operating  and  maintenance  costs  plus  a  required 
return  on  the  investment. 

For  the  purpose  of  analyzing  potential  markets,  since 
neighboring  states  also  have  raw  materials  and  water  supply  avail¬ 
able  for  production  of  synthetic  liquid  fuels,  the  marketing  terri¬ 
tory  for  Illinois  plants  is  defined  as  including  the  entire  mar¬ 
ket  in  that  State  and  in  Wisconsin  and  Minnesota.  In  the  marketing 
territory,  motor  fuel  consumption  in  1948  (exclusive  of  aviation 
and  military  use)  amounted  to  87.99  million  barrels.  This  is 
equivalent  to  the  gasoline  output  of  32  synthetic  liquid  fuels  unit 
plants.  It  is  estimated  that  by  1975  motor  fuel  requirements,  on 
the  same  basis,  will  reach  an  annual  volume  of  142.24  million  barrels, 
the  equivalent  of  the  output  of  52  synthetic  liquid  fuels  unit  plants. 

While  the  major  product  of  hydrogenation  and  coal  synthine 
plants  is  motor  gasoline,  minor  quantities  of  other  fuels  are  speci¬ 
fied  to  be  produced,  including  Diesel  fuel,  heavy  fuel  oil,  and  lique¬ 
fied  petroleum  gases.  The  proportions  of  these  fuels  in  relation  to 
gasoline  are  considerably  different  from  the  present  demand  in  the 
marketing  territory.  There  is,  however,  some  leeway  in  the  processes, 
particularly  the  hydrogenation  process,  for  varying  the  proportions 
of  the  various  products.  Consequently  it  would  appear  that  any 
large-scale  development  in  the  future  would  require  synthetic  liquid 
fuels  plants  to  be  designed  so  as  to  produce  the  products  then  in 
demand . 


In  the  marketing  territory  of  Illinois  plants,  the  demand 
for  liquid  fuels  is  met  principally  by  local  crude  oil  and  the  move¬ 
ment  of  crude  oil  and  petroleum  products  from* the  west  and  southwest. 
Wholesale  prices  as  of  June  1,  1950,  of  petroleum  products,  fob.  re¬ 
fineries  in  Illinois,  amount  to  $4,314  per  barrel  when  weighted  in  the 
same  proportions  as  the  liquid  fuel  products  specified  to  be. produced 
by  hydrogenation  plants  and  to  $4,614  when  weighted  in  the  same  pro- 
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portions  as  for  coal  synthlne  plants.  The  estimates  of  future 
^pmand  for  liquid  fuels  in  the  marketing  territory  may  be  sub¬ 
stantially  reduced  by  a  major  increase  in  liquid  fuel  prices 
altering  the  basic  competitive  positions  of  fuels.  The  prospec- 
— five _Xu ture  supply  of  petroleum  appears  adequate  to  satisfy  at 
least  the  major  proportion  of  future  requirements  for  liquid  fuels 
for  a  long  period  of  years. 

Synthetic  liquid  fuels  plants  situated  in  the  31  General 
Areas  in  Illinois  would  be  well  located  for  the  distribution  of 
their  products  within  the  marketing  territory,  whether  the  output 
o  a  single  pj.art  or  a  substantial  number  of  plants  were  to  be 
marketed.  A  single  unit  plant  in  any  one  of  the  General  Areas, 
except  possibly  two  in  the  southeastern  part  of  the  State,  could 
market  its  output  within  a  reasonable  trucking  distance  of  the 
plant.  In  the  event  of  large-scale  development,  plants  in  certain 
General  Areas  could  be  connected  by  short  pipe  lines  to  the  several 
products  pipe  line  systems  which  already  provide  for  a  rather  flexi¬ 
ble  movement  of  products  and  could  utilize  river  and  lake  shipment 
by  barge  or  tanker.  Throughout  the  defined  marketing  territory, 
synthetic  liquid  fuels  plants  in  Illinois  would  realize  minimum 
costs  of  distribution. 


The  operation  of  synthetic  liquid  fuels  plants,  and  of 
the  coaj.  mines  to  supply  them  with  raw  material,  involves  the  pro¬ 
duction  of  wastes,  for  the  disposal  of  which  provision  has  been 
^|de.  Liquid  wastes  may  require  skimming  and  sedimentation  and  in 
jme  cases  chemical  treatment  before  return  to  the  streams:  solid 
wastes  (principally  ash  from  the  plant  and  refuse  from  coal  clean¬ 
ing)  must  be  transported  to  the  disposal  areas  and  there  piled  up 
or  compacted. 


Comparison  of  Suitable  General  Areas 


*.  4.  A1^  of  the  foreS°ihg  economic  features  are  reflected  in 

the  total  capital  costs  and  operating  costs  for  synthetic  liquid 
uels  plants  in  Illinois.  Both  cost  estimates  for  the  processing 
plant  were  based  on  the  Bureau  of  Mines  estimates  of  typical  unit 

plant  costs  and  were  adjusted  to  existing  conditions  in  the  31 
General  Areas . 

i  costs  for  initial  hydrogenation  unit  projects, 

hown  in  Exhl^j_t  No.  67  as  of  March  31,  1950,  range  from  a  maxi- 

Sa^h^nnn6?7'0?0  the  Macon  General  Area  to  a  minimum  of 
$118  889  000  in  the  Peoria  General  Area.  Similar  capital  costs 

in*tial  coal  synthlne  unit  projects,  shown  in  Exhibit  No.  68, 
range  from  a  maximum  of  $119,689,000  in  the  Macon  General  Area  to 
minimum  of  $112,833,000  In  the  Peoria  General  Area.  These 
estimates  provide  for  adequate  coal  and  water  supply,  plant  fa¬ 
cilities  ana  access  transportation,  and  include  capital  amounts 
Jjpr  net  housing  investment.  In  addition  there  is  provision  for 
W-equate  plant  waste  disposal.  Coal  production  costs  include 
provision  for  cost  of  disposal  of  waste  from  mining  operations 
ana  coai  cleaning  to  provide  a  merchantable  coal. 
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The  estimated  costs  of  synthetic  liquid  fuels  in  each 
General  Area  and  the  potential  total -plant  capacities  that  could 
be  supplied  from  the  available  recoverable  coal  reserves  over  a 
40-yeai^  period  of  time  in'  the  31  General  Areas  of  Illinois  are 
summarized,  in  order  of  relative  desirability,  for  the  two  proc¬ 
esses  separately,  in  the  following  tabless 


Order  of  Relative  Desirability 
of  Suitable  General  Areas  in  Illinois 

(As  of  March  3i,  1950] 


Cost  of 


Suitable 

General  Area 

Type  of 
Mining 
(A) 

Potential  Daily 
Plant  Capacity 
(Thousands, 
of  Barrels) 

Products  in 
Initial  Plants 
(pollars 
per  Barrel) 

Hydrogenation  Process: 
Peoria 

s 

*  j 

\ 

10 

$5,361 

Perry 

s 

10 

5.432 

Northern  Knox 

s-u 

10 

5.458 

Randolph 

S-U 

10 

5.476 

•Perry  (B) 

S-U 

10 

5.566 

Franklin 

U 

111 

5 .569 

Saline 

U 

138 

5.569 

Northern  Christian 

U 

137 

5.620 

Perry  (0) 

u 

141 

5.624 

Macoupin 

u 

280 

5 . 633 

Williamson 

u 

71 

5.649 

Southeastern  Montgomery 

u 

184 

5.656 

Randolph  (C) 

u 

40 

5.657 

St.  Clair 

u 

141 

5.664 

Jefferson 

u 

87 

5.722 

Logan 

u 

27 

5.783 

Menard 

U 

46 

5.791 

Sangamon 

u 

240 

5.801 

Macon 

u  . 

28 

5.832 

Washington 

u 

31 

5.865 

Madison 

'•U 

68 

5.879 

Bond 

u 

31 

5.893 

Peoria  (b) 

s-u 

10 

5.803 

Jackson  No.  5 

u 

50 

6.002 

Marion 

u 

22 

6.094 

Henry  No.  6 

s-u 

10 

6.140 

Clinton 

u 

110 

6.148 

Vermilion 

u 

55 

6.161 

Peoria  (C) 

u 

47 

6.164 

Fulton-Knox 

u 

38 

6.248 

Northern  Knox  (c) 

u 

6 

6.304 

Henry  No.  6  (C) 

u 

21 

6.343 

Wayne 

u 

46 

6.509 

Marshall 

u 

10 

6.520 

20 


Order  of  Relative  Desirability 


^  of  Suitable  General  Areas  in  Illinois 

(As 

of  March  31. 

(Concluded) 

1950) 

Cost  of 

Potential  Daily 

Products  in 

Type  of 

Plant  Capacity 

Initial  Plants 

Suitable 

Mining 

(Thousands 

(Dollars 

General  Area 

(A) 

of  Barrels) 

per  Barrel) 

Hydrogenation  Process: 

Clay 

U 

20 

$6,523 

Southeastern  Grundy 

u. 

16 

6.530 

La  Salle -Grundy 

u 

27 

6.542 

Bureau-Putnam 

u 

34 

6.554 

Total 

2,373 

Note: 


(A)  S-U:  for  strip  and  underground  coal;  U:  underground  coal 

only;  S:  strip  coal  only. 

(B)  Estimated  additional  plants  using  strip  and  underground 

coal  when  the  initial  plant  in  the  Area  had  strip  coal 
available. 

(C)  Additional  plants  using  all  underground  coal  when  the 

first  or  second  plants  in  the  Area  had  available  some 
strip  coal. 


Order  of  Relative  Desirability 
of  Suitable  General  Areas  in  Illinois 
(As  of  March  31,  1350)  " 

Cost  of 

Potential  Daily  Products  in 
Type  of  Plant  Capacity  Initial  Plants 
Suitable  Mining  (Thousands  (Dollars 

General  Area  (a)  of  Barrels) _ per  Barrel) 


Coal  Synthine  Process: 


Peoria 

S 

10 

$5,401 

Perry 

S 

10 

5 . 485 

Randolph 

S-U 

10 

5.595 

Franklin 

u 

87 

5.655 

Saline 

u 

107 

5.663 

Peoria  (B) 

S-U 

10 

6.305 

Northern  Christian 

u 

106 

5.726 

Perry  (c) 

u 

115 

5.733 

Macoupin 

u 

218 

5.742 

Williamson 

u 

55 

5.757 

Northern  Knox 

S-U 

10 

5.758 

Southeastern  Montgomery 

u 

143 

5.765 

Randolph  (c)' 

u 

29 

5.777 

St.  Clair 

u 

110 

5'.  785 

Jefferson 

u 

68 

5.853 

20 


■ 


21 


Order  of  Relative  Desirability 
of  Suitable  General  Areas  in  Illinois 

(As  of  March  3l,  1950 j 

(Concluded) 


Suitable 
General  Area 

Type  of 
Mining 
(A) 

Potential  Daily 
Plant  Capacity 
(Thousands 
of  Barrels) 

Cost  of 
Products  in 
Initial  Plants 
(Dollars 
per  Barrel) 

Coal  Synthine  Process: 

Logan  ■ 

u 

21 

$5,938 

Menard 

u 

35 

5.945 

Sangamon 

u 

187 

5.959 

Macon 

u 

21 

5 . 989 

Washington 

u 

24 

6.042 

Madison 

u 

53 

6 . 063 

Bond 

u 

24 

6.078 

Jackson  No.  5 

u 

39 

6.217 

Marion 

u 

17 

6.338 

Clinton 

u 

86 

6.409 

Vermilion 

u 

43 

6 . 419 

Peoria  (c) 

u 

31 

6.434 

Henry  No .  6 

S-U 

10 

6.448 

Fulton -Knox 

u 

29 

6.532 

Northern  Knbx  (C) 

u 

3 

0.605 

Henry  No.  6  (c) 

u 

14 

6.655 

Wayne 

u 

36 

6.870 

Marshall 

u 

8 

6 . 803 

Clay 

u 

15 

6.890 

Southeastern  Grundy 

u 

13 

6.899 

La  Salle -Grundy 

u 

21 

6 . 920 

Bureau-Putnam 

u 

26 

6.935 

Total 

1 , 844 

Notes  (A)  S-U:  for  strip  and  underground  coal;  Us  underground  coal 
•'  only;  Ss  strip  coal  only. 

(B)  Estimated  additional  plants  using  strip  and  underground 

coal  when  the  initial  plant  in  the  Area  had  strip 
coal  available. 

(C)  Additional  plants  using  underground  coal  when  the  first 

or  second  plant  in  the  Area  had  available  some  strip 
coal . 

.  Operating  costs  for  initial  hydrogenation  unit  plants  (ex¬ 
cluding  return  on  investment)  range  from  a  maximum  of  $6,554  per 
barrel  of  products  (15.6  cents  per  gallon)  in  the  Bureau-Futnam  Gen¬ 
eral  Area  to  a  minimum  of  $5,361  per  barrel  (12.8  cents  per  gallon) 
in  the  Peoria  General  Area.  For  coal  synthine  unit  plants 9  similar 
figures  range  from  a  maximum  of  $6,935  per  barrel  (16.5  cents  per 
gallon)  to  a  minimum  of  $5,401  per  barrel  (12.9  cents  per  gallon) 
in  the  same  General  Areas . 
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Processing  costs  as  stated  herein,  as  directed  by  the  Con¬ 
tracting  Officer,  are  based  on  operating  costs  of  the  process  rather 
wan  a  "cost  of  service"  or  selling  price  basis.  Such  costs  are 
based  on  the  Bureau  of  Mines  formula  and  include  a  basic  allowance 
for  plant  maintenance  of  approximately  3  percent  of  plant  invest¬ 
ment.  They  also  include  an  allowance  equal  to  10  percent  of  direct 
labor,  plant  maintenance,  and  operating  supplies  for  general  ad¬ 
ministrative  and  general  office  overhead  (which  Includes  the  salaries 
and  wages  of  a  General  Manager  or  a  Plant  Manager  and  his  immediate 
staff  reporting  directly  to  management),'  6-2/3  percent  of  plant  in¬ 
vestment  for  depreciation,'  and  1  percent  of  plant  investment  for  in¬ 
surance  and  local,  county,  and  State  real  estate  taxes;  but  they  in¬ 
clude  no  allowance  for  head  office  or  top  management  costs,  selling 
expenses,  return  on  investment,  or  sales  and  corporate  (including 
income)  taxes.  Costs  of  coal  used  in  the  process  have  been  com¬ 
puted  without  including  selling  cost  or  return  on  the  investment. 

The  cost  of  water  has  been  estimated  on  the  same  basis.  Return  on 
total  initial  capital  investment,  including  coal  and  water  as  in¬ 
dicated  herein,  would  require  between  30.9  and  34.4  cents  per  bar¬ 
rel  of  products  for  each  1  percent  gross  return  before  the  deduction 
of  income  taxes. 

The  costs  herein  are  reported  as  per  barrel  of  total  prod¬ 
ucts.  Estimates  of  the  equivalent  cost  of  gasoline  and  credits  for 
sale  of  by-products  were  not  considered  necessary  for  the  determina¬ 
tion  of  the  most  desirable  General  Areas.  Because  the  product  grades 
?^d  quantities  are  different  for  each  process,  the  raw  material  and 
(w>cess  selected  in  each  General  Area  would  be  the  one  whose  prod¬ 
ucts  most  satisfactorily  meet  the  particular  market  demand.  There¬ 
fore,  comparison  of  General  Areas  has  been  made  separately  for  each 
process. 


From  a  strategic  standpoint,  it  is  believed  that  develop¬ 
ment  of  a  synthetic  liquid  fuels  industry  could  be  planned  in  each 
of  the  31  Suitable  General  Areas  to  conform  with  presently  pub¬ 
lished  policies  of  the  National  Security  Resources  Board. 
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PART  I  -  INTRODUCTION 
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INTRODUCTION 


authorization 

At  the  request  of  the  Secretary  of  the  Interior,  the 
Department  of  the  Army  directed  the  Corps  of  Engineers  to  make  a 
3u rvey  of  the  United  States  and  Alaska  to  determine  areas  suit¬ 
able  for  synthetic  liquid  fuels  manufacture.  In  order  to  ac¬ 
complish  this  survey,  a  contract  (W  49-129  eng-137)  was  made  be¬ 
tween  The  United  States  of  America  and  Ford,  Bacon  5c  Davis,  Inc., 
(sometimes  hereinafter  referred  to  as  the  Contractor).  This  in¬ 
vestigation  and  report  have  been  made  as  a  part  of  that  required 
by  the  contract.  By  approval  of  the  Corps  of  Engineers,  Depart¬ 
ment  of  the  Army,  portions  of  the  contract  obligations  were  sub¬ 
contracted  to  other  firms  engaged  as  experts  in  their  particular 
fields  of  operation,  as  follows: 

Subcontract  No.  1  to  Paul  Weir  Company,  Inc., 

Chicago,  Ill.,  for  coal  investigations. 

Subcontract  No.  2  to  DeC-olyer  and  MacNaughton 
(a  corporation),  Dallas,  Texas,  for  natural 
gas  investigations. 

Subcontract  No.  3  to  DeGolyer  and  MacNaughton 
(a  corporation),  Dallas,  Texas,  for  oil  shale 
investigations . 

Subcontract  No.  4  to  Malcolm  Pimie  Engineers, 

(a  partnership).  New  York  City,  for  water 
supply  investigations. 

Subcontract  No.  5  to  Max  W.  Ball  (an  individual), 

Washington,  D.C.,  for  investigations  of  oil- 
impregnated  strippable  deposits. 


Purpose 

This  study  was  undertaken  to  determine  the  potential 
synthetic  liquid  fuels  production  capacity  of  the  State  of 
Illinois.  To  make  such  a  determination,  three  categories  of 
study  are  usually  required;  in  order,  they  are: 

1.  Investigate  the  reserves  of  coal,  natural  gas, 

oil  shale,  and  oil-impregnated  strippable 
deposits  available  for  the  manufacture  of 
synthetic  liquid  fuels. 

2.  Select  General  Areas  of  Raw  Material  and  Water 

Availability. 
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3.  Determine  the  suitability  of  each  General  Area  so 

selected  for  the  production  of  synthetic  liquid  fuels. 

Scope  of  Survey 

In  the  selection  of  General  Areas  suitable  for  the  loca¬ 
tion  of  synthetic  liquid  fuels  plants,  where  all  plant  requirements 
can  be  met,  the  survey  does  not  select  or  establish  specific  sites 
for  the  construction  of  a  plant.  The  studies  are  based  primarily 
on  available  information  and  data  obtained  from  various  authorita¬ 
tive  sources.  No  detailed  field  surveys  were  carried  out  but  a 
brief  reconnaissance  was  made  of  a  number  of  the  General  Areas. 

Three  of  the  subcontractors  have  made  surveys  and  re¬ 
ported  on  raw  materials  in  Illinois  in  accordance  with  their  in¬ 
dividual  contracts.  Their  descriptions  of  conditions  and  their 
conclusions  have  been  incorporated  in  appropriate  sections  of  this 
report. 


The  raw  materials  considered  in  this  survey  are: 

fa)  Coal 

(bj  Natural  gas 

( c )  Oil  shale 

Because  of  the  known  large  deposits  of  coal  in  Illinois 
and  their  economic  importance,  a  complete  detailed  survey  of  that 
raw  material  was  authorized  by  the  Corps  of  Engineers .  This  com¬ 
prised,  in  addition  to  the  determination  of  available  coal  re¬ 
serves,  a  determination  of  water  availability  and  a  critical  exam¬ 
ination  of  the  suitability  of  other  conditions  affecting  plant  lo¬ 
cation  for  the  manufacture  of  synthetic  liquid  fuels. 

As  available  information  indicated  that  deposits  of  natural 
gas  and  oil  shale  do  not  exist  in  Illinois  in  sufficient  quantities 
to  constitute  reserves  as  defined  herein  for  the  production  of  syn¬ 
thetic  liquid  fuels  (although  of  possible  economic  importance),  the 
Corps  of  Engineers  directed  that  the  investigation  in  respect  to 
these  materials  be  limited  to  a  general  determination  of  the  nature 
and  extent  of  such  deposits  and  their  suitability  or  unsuitability 
for  the  manufacture  of  synthetic  liquid  fuels.  The  scope  of  the  re¬ 
quired  report,  as  well  as  the  conclusions  contained  in  this  report, 
that  available  information  indicated  insufficient  deposits  of  these 
materials  to  constitute  reserves  for  the  manufacture  of  synthetic 
liquid  fuels,  obviates  the  necessity  for  making  an  investigation 
in  respect  of  these  materials  regarding  General  Areas  suitable  for 
the  location  of  synthetic  liquid  fuels  plants. 

In  accordance  with  the  contract  agreement,  no  considera¬ 
tion  was  given  to  the  use  of  oil-impregnated  strippable  deposits 
since  there  are  no  known  deposits  of  that  raw  material  or  only 
deposits  of  minor  economic  importance  in  Illinois. 
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To  facilitate  further  study,  those  coal  reserves  found 
to  be  of  satisfactory  quality  and  quantity,  were  grouped  into 
areas  not  larger  than  a  county  or  1,000  square  miles.  Where  such 
areas  contained  reserves  adequate  for  40  years'  operation  of  at 
least  one  10,000-barrel-per-day  synthetic  liquid  fuels  plant,  they 
were  designated  as  General  Areas  of  Coal  Availability.  Those  Areas 
found  also  to  have  adequate  supply  of  water  for  at  least  one 
10,000-barrel-per-day  plant  were  designated  as  General  Areas  of  Coal 
and  Water  Availability. 


General  Areas  of  Coal  and  Water  Availability  were  then 
critically  examined  with  reference  to  following  factors: 

1.  Raw  materials 

2 .  Water  supply 

3.  Power 

4.  Access  transportation 

5.  Labor 

6.  Housing 

7.  Marketing  and  products  transportation 

8.  Waste  disposal 

9.  Plant  investment 

10.  Processing  costs 

11.  Strategic  considerations. 


The  total  comparative  costs  per  barrel  of  products  de¬ 
termined  from  a  study  of  the  several  factors  listed  above,  together 
with  consideration  of  other  factors  incapable  of  evaluation  in  dol¬ 
lars  and  cents,  enabled  the  listing  of  the  several  Suitable  General 
Areas  in  their  order  of  desirability,  considering  separately  each 
applicable  manufacturing  process. 
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The  terminology  used  in  this  report  is  that  in  general 


use  and  acceptance.  Such  terms,  together  with  those  idiomatic  to 
this  survey,  are  defined  in  the  following  paragraphs: 

Definition  of  General  Terms 


General  terms  used  in  this  report  are  defined  as  follows: 


A  General  Area  as  used  herein  is  not  larger  than  a  county  or 
1,000  square  miles,  depending  on  local  conditions.  General  Areas 
are  used  to  facilitate  the  detailed  study  of  parts  of  the  State, 
and  are  designated  by  name  or  number. 

A  General  Area  of  Coal  Availability  is  one  where  adequate  raw 
materlals_reserves  are  available  for  40  years'  operation  of  at 
least  one  10,000-barrel-per-day  synthetic  liquid  fuels  plant,  in 
conformity  with  raw  material  requirements  for  such  plants. 

A  General  Area  of  Coal  and  Water  Availability  is  one  where 
both  adequate  coal  reserves  and  water  supply  are  available  for 
40  years'  operation  of  at  least  one  10,000-barrel-per-day  synthetic 
liquid  fuels  plant,  in  conformity  with  raw  material  and  water  re¬ 
quirements  . 

A  Suitable  General  Area  is  one  which  meets  all  requirements 
Tor  40  years'  operation  of  at  least  one  10,000-barrel-per-day 
synthetic  liquid  fuels  plant  using  coal,  in  conformity  with  plant 
requirements  as  to  raw  materials,  water  supply,  power,  transporta¬ 
tion,  labor,  housing,  marketing  and  transportation  of  plant 
products,  waste  disposal,  and  strategic  considerations. 

A  Unit  Plant  is  the  amount  of  production  capacity  adopted  in 
the  survey  for  purposes  of  comparison  and  for  estimation  of  in¬ 
vestment,  operating  costs,  etc.  It  is  not  necessarily  the  most  ef¬ 
ficient  size  for  an  independent  plant.  The  sizes  adopted  in  the 
survey  as  unit  plants  are: 


Sizes  of  Unit  Plants 


Process 


Barrels  Per  Day 


Hydrogenation  of  coal 
Synthine  process  using  coal 


10,000 

10,000 
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Definitions  of  Coal 

Bituminous  Coal  -  Coal  having  less  than  86  percent  fixed  car 
ton  (dry,  mineral-matter-free  basis)  and.  If  fixed  carbon  is  less 
than  69  percent,  having  a  heating  value  of  11,000  or  more  Btu 
(moist,  mineral-matter-free  basis)  and  either  agglomerating  or 
nonweathering . 


Types  of  Coal  Mining  and  Related  Terms 

Strip  Mining  -  The  method  of  first  removing  the  overburden 
so  as  to  expose  the  coal  seam,  usually  by  power  shovels  or  drag 
lines,  and  then  "loading"  the  coal. 

Underground  Mining  -  The  method  of  coal  extraction  through 
underground  operations,  usually  by  driving  a  tunnel  or  drift,  or 
by  sinking  a  slope  or  shaft. 

Overburden  -  In  strip  operations,  comprises  the  soil  or  sur¬ 
face  material,  or  the  geological  formation  overlying  the  coal 
seam. 

Stripping  Ratio  -  The  ratio  between  the  thickness  of  the 
overburden  and  the  thickness  of  the  underlying  coal  seam. 

Overburden  Ratio  -  The  ratio  between  the  cubic  yards  of 
overburden  and  the  tons  of  recoverable  coal . 

Geological  Terms 


Geological  terms  in  general  use  include  the  following: 
Horizon  (Geological)  -  Strata  formed  at  the  same  time  at 


I 


I 
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different  locations  represent  a  geological  horizon. 

Stratigraphic  Section  -  A  vertical  cross  section  showing 
the  relative  position  and  thickness  of  geological  formations 
in  a  particular  area. 


Coal  Bed  or  Seam  -  A  well-marked  or  homogeneous  division  of 


a  stratified  series,  characterized  by  a  more  or  less  well-defined 
divisional  plane  from  its  neighbors  above  and  below. 
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Dip  -  The  angle  which  the  plane  of  a  bed  makes  with  the 
horizontal  plane . 

Outcrop  -  The  occurrence  of  any  geologic  strata  of  rock  or 
coal  at  the  surface  of  the  ground. 

Parting  -Extraneous  material  in  a  coal  seam,  in  a  relatively 
thin  layer ,  separating  parts  of  the  seam.  When  parallel  to  the 
plane  of  the  coal,  partings  usually  consist  of  sedimentary  materia 
such  as  clay,  shale,  or  sandstone.  Partings  which  cross  the  plane 
of  the  coal  seam,  commonly  contain  calcite,  kaollnite,  or  pyrite . 
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Bone  (or  Bony  Coal)  -  Slaty  coal  or  carbonaceous  shale  found 
In  coal  seams . 

Terms  Relating  to  Classification 
and  Analysis  of  Coal 

Among  the  terms  in  general  use  relating  to  analysis, 
classification,  and  mining  of  coal  are  the  following: 

Raw  Coal  -  Coal  as  it  comes  out  of  the  mine,  not  having  been 
sub jected  to  cleaning  or  any  other  preparation. 

Merchantable  Coal  -  Processed  or  cleaned  coal  of  a  quality 
acceptable  for  commercial  use,  and  generally  equivalent  (or  in  some 
cases  superior)  in  analysis  to  that  of  a  channel  sample,  i.e.,  se¬ 
cured  from  coal  in  place  (see  definition  of  Mine  Sample,  Face 
Sample,  etc.). 

Recoverable  Coal  -  That  portion  of  the  total  estimated  coal  in 
place  that  can  be  delivered  as  merchantable  coal,  after  being  mined 
and  (where  necessary)  washed  or  otherwise  cleaned,  primarily  to  re¬ 
move  ash. 

Proximate  Analysis  -  An  analysis  made  of  coal  for  the  deter¬ 
mination  of  moisture,  volatile  matter,  fixed  carbon,  and  ash. 

Ultimate  Analysis  -  An  analysis  made  of  coal  for  the  determina¬ 
tion  of  constituent  elements,  as  sulfur,  hydrogen,  carbon,  nitrogen, 
oxygen  (by  difference),  and  ash. 

As  Received  -  The  condition  representing  the  sample  as  received 
at  the  laboratory,  and  for  mine  samples  approximates  closely  the 
condition  of  the  coal  in  the  mine . 

Moisture-free  -  A  condition,  actual  or  assumed,  permitting  the 
determination  or  calculation  of  the  analysis  of  a  coal  sample  ex¬ 
cluding  its  moisture  content. 

Moisture-  and  ash-free  (Maf)  -  An  assumed  condition  permitting 
calculation  of  the  analysis  of  a  coal  sample  excluding  its  mois¬ 
ture  content  and  its  ash  content. 

Rank  -  The  stage  of  coalif ication  in  the  series  as  listed 
below  in  order  of  decreasing  completeness: 

Rank  of  Coal 

Abbrev- 


Class  Group  latlon 

Bituminous  Low-volatile  bituminous  Lvb 

Medium-volatile  bituminous  Mvb 

High-volatile  A  bituminous  Hvab 

High-volatile  B  bituminous  Hvbb 

High-volatile  C  bituminous  Hvcb 


0 


■ 
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Heating  Value  -  Heat  (gross)  resulting  from  combustion  of  one 
pound  of  coal,  expressed  as  Btu  per  pound  with  specification  of 
sample  condition,  as  "as  received",  "moist,  mineral-matter-free", 
"moisture-  and  ash-free",  or  "dry". 

Mine  Samples ,  Face  Samples,  or  Channel  Samples  -  Samples 
secured  from  coal  in  place  In  the  ground  in  accordance  with  pro¬ 
cedures  specified  by  the  U.S.  Bureau  of  Mines,  which  require 
that  such  samples  be  obtained  by  collecting  material  in  a  uniform 
channel  extending  from  roof  to  floor  of  bed r .except  that  partings 
of  shale,  bone,  and  pyrite  3/8  inch  or  thicker  and  lenses  or  con¬ 
cretions  of  pyrite  or  other  impurities  more  than  2  inches  in  maxi¬ 
mum  diameter,  or  1/2  inch  in  thickness,  are  excluded.  Such 
analyses  are  representative  of  merchantable  coals  obtainable  from 
a  mine . 

"Tipple"  Samples  -  Samples  collected  in  accordance  with  Bureau 
of  Mines  procedure,  after  the  coal  has  received  final  treatment  at 
the  tipple  or  cleaning  plant,  or  as  it  is  loaded  into  railroad  cars 
or  trucks . 

Delivered  Samples  -  Samples  taken  in  accordance  with  Bureau 
of  Mines  procedure,  from  coal  delivered  for  use  as  unloaded  from 
the  railroad  cars  or  trucks . 

Inorganic  Sulfur  -  That  portion  of  the  total  sulfur  content 
(in  coal)  which  exists  in  the  form  of  sulfides  and  sulfates,  the 
former  commonly  being  iron  pyrites,  marcasite,  chalcopyrite, 
arsenopyrite,  and  stibnite,  with  calcium  sulfate  (gypsum)  the 
more  usual  sulfate . 

Organic  Sulfur  -  That  portion  of  the  total  sulfur  content 
other  than  the  mineral  sulfides  and  sulfates,  which  is  combined 
in  organic  compounds . 

Hydrogenation  Yield  -  The  relative  quantity  of  liquid 
hydrocarbon  products  obtained  by  hydrogenation  of  a  unit  quantity 
of  a  particular  coal. 

Washability  of  Coal  -  The  extent  to  which  extraneous  objection 
able  impurities  (such  as  mineral  matter,  bone,  and/or  inorganic 
sulfur)  can  be  reduced  by  treatment  in  commercial  coal  cleaning 
plants,  with  due  consideration  to  the  loss  of  coal  which  accom¬ 
panies  such  treatment  and  the  size  limits  of  the  coal  before  and 
after  treatment. 


Survey  Specifications  as  to 
Minimum  Requirements  for  Coal 

The  minimum  requirements  for  bituminous  coal  deposits 
considered  in  this  survey  are  as  follows: 


■ 
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1 .  Thickness  - 

A.  For  coal  to  be  mined  by  underground  methods  - 

At  least  24  inches. 

B.  For  strip-mined  coal  -  Minimum  thickness  12  inches. 

2 .  Depth 

A.  Underground-mined  Coal  -  Not  more  than  1,500  feet 

below  drainage  level. 

B.  Strip-mined  Coal  -  Not  more  than  200  feet  of  over¬ 

burden. 

(1)  Stripping  Ratio  (for  coal  mined  by 

stripping)  -  Not  more  than  40  to  1  up 
to  75  feet  of  overburden,  and  8  to  1 
for  overburden  in  excess  of  75  feet. 

The  classification  of  coal  deposits  as  "Strippable" 
shall  be  governed  by  the  experience  and  good  judg¬ 
ment  of  the  coal  subcontractor  as  to  the  economy 
of  that  operation. 

3'  Minimum  Recoverable  Tonnage  (in  an  area  of  3  miles  radius)  - 

30,000,000  tons  for  underground  mining  or  5,000.000 
tons  for  stripping. 


Survey  Classification  of  Coal  Reserves 

i-h*  ^  Coal  reserves  have  been  classified  into  three  groups,  and 
lowing  definitiont^  haVe  beGn  comPuted,  on  the  basis  of  the  fol- 

„ .  Measured  Coal  -  Coal  for  which  tonnage  is  computed  from  dimen- 
holes  ln  ?uJcroPs'  trenches,  mine  workings,  and  drill 

1/2  mile^art  P°±ntS  °f  observation,  in  general,  on  the  order  of 

from  C°al  "  C°i1  f°r  which  tonnage  is  computed  partly 

rrom  specific  measurements,  and  partly  from  projection  of  visible 

observationre?n°nable  ?l3tance  0n  geologic  evidence;  the  points  of 

be  aa  ^Jh  are  0f  the  order  of  1  mlle  aPart  but  may 

h  as  1-1/2  miles  for  beds  of  known  geologic  continuity. 

bi^ri^rferr?d  C°a^  “  Coal  for  which  quantitative  estimates  are 

bed  or  °n  Sr?ad  knowledge  of  the  geologic  character  of  the 

The  f°"Whlch  there  are  few'  lf  any>  measurements. 

is  geologic ’  evident  an  aS3umed  continuity,  for  which  there 

^  g  g  c  evidence .  Where  there  are  only  outcrop  data  on  which 
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to  base  estimates,  such  Inferred  coal  Is  that  lying  more  than  2 
milesr. in  from  the  outcrop  and  within  limited  areas  (established 
as  described  by  Paul  Averitt,  of  the  U.S.  Geological  Survey  in  a 
paper  published  in  the  magazine  "Mining  Engineering"  of  June 
1949) . 


Classification  of  Coal  Reserves 
in  Respect  of  Plant  Requirements 

Available  Coal  Reserves  -  The  amount  of  estimated  recover- 
a^^-e  coal  remaining  after  deduction  of  estimated  commercial  and 
industrial  requirements.  Available  coal  reserves  include  Primary 
and  Secondary  Reserves . 

The  classification  of  bituminous  coal  reserves  as  primary 
and  secondary  is  based  upon  thickness  of  seam  and  class  of-  reserve 
as  measured,  indicated,  or  inferred.  Thus,  primary  reserves  for 
underground  mining  include  only  beds  28  inches  or  more  in  thick¬ 
ness  which  are  classed  as  either  measured  or  indicated.  The  com¬ 
plete  classification  is  as  follows: 


1-  Primary  Reserves  ("Measured"  and  "indicated"  only) 

* 

a.  Underground  -  At  least  28  inches  in  thickness. 

^  b.  Strip  -  Minimum  thickness  of  12  inches.  Not 

more  than  an  average  depth  of  75  feet  of 
overburden;  stripping  ratio  not  to  exceed 
15  to  1. 

2*  Secondary  Reserves  ("Measured",  "Indicated" and 
"inferred"  not  Included  In  Primary  Reserves) 

a.  Underground  -  At  least  24  inches  in  thickness. 

* 

b.  Strip  -  Minimum  thickness  of  12  inches.  Not  more 
than  an  average  depth  of  200  feet  of  overburden; 
stripping  ratio  not  to  exceed  40  to  1  up  to  75 
feet  of  overburden  and  8  to  1  for  overburden  in 
excess  of  75  feet. 


Terms  Relating  to  Water  Supply 

Surface  Water  -  Water  in  a  natural  open  channel  or  a  natural 

lake . 


Ground  Water  -  Water  existing  below  the  surface  of  the  ground 
In  a  porous  material.  It  may  be  either  stationary  or  moving. 
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Firm  Water  -  A  quantity  of  water  that  is  available  for  use  at 
all  times  -  year  in  and  year  out. 

Acre-Foot  (AF)  -  A  quantity  of  water  necessary  to  cover  an 
area  of  one  acre  with  water  one  foot  deep. 


Collection  of  Data 

In  the  course  of  the  investigation,  all  available  data 
pertaining  to  Illinois  were  obtained  from  various  sources,  especial¬ 
ly  the  U.S.  Geological  Survey,  U.S.  Bureau  of  Mines,  and  various 
Illinois  State  agencies.  Certain  information  of  value  was  secured 
from  railroad  companies  serving  the  coal-bearing  portion  of  Illinois, 
from  local  chambers  of  commerce,  and  from  individuals. 

A  brief  reconnaissance  was  made  of  nearly  all  of  the  - 
areas  selected  as  General  Areas  of  Coal  and  Water  Availability. 
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PROCESSES  AND  PLANT  REQUIREMENTS 


Processes  Considered  for  Illinois 


The  term  "synthetic  liquid  fuels"  as  used  in  this  report 
Is  applied  to  liquid  fuels  made  by  hydrogenation  or  coal  synthine 
processes  using  bituminous  coal  as  a  raw  material. 


Unit  Plant 

As  a  basis  for  estimates  for  purposes  of  comparison  in 
this  survey,  a  unit  plant  (unit  of  plant  capacity  or  unit  capacity) 
has  been  adopted  which  is  not  necessarily  the  most  efficient  size 
for  an  independent  plant.  The  production  capacity  to  be  understood 
for  both  the  coal  hydrogenation  and  coal  synthine  processes,  when 
the  term  "unit  plant"  is  used,  is  10,000  barrels  per  calendar  day. 


Basis  of  Estimates 

The  prime  purpose  of  the  estimates  of  construction  and 
manufacturing  cost  presented  in  this  report  is  for  use  in  determin¬ 
ing  the  relative  desirability  of  individual  areas  as  potential  loca¬ 
tions  for  synthetic  liquid  fuels  plants.  Since  it  is  probable  that 
some  years  would  be  required  to  construct  any  significant  number  of 
plants  of  this  magnitude,  it  was  decided  for  comparative  purposes 
to  base  estimates  of  plant  requirements  and  plant  and  product  costs 
upon  the  assumed  use  of  certain  improvements  In  process  (including 
the  direct  pressure  gasification  of  coal)  which  are  still  under 
development  here  or  abroad  but  which  appear  reasonably  likely  to  be 
applicable  by  the  time  any  synthetic  liquid  fuels  program  could  be 
well  under  way.  If  synthetic,  liquid  fuels  plants  were  constructed 
today,  basic  requirements  and  costs  might  be  appreciably  higher  than  the 
estimates  given,  due  to  the  necessity  for  the  use  of  equipment  and 
processes  now  commercially  available.  In- drawing  other  than  rela¬ 
tive  conclusions  from  these  estimates,  therefore,  this  qualifica¬ 
tion  must  be  clearly  recognized. 

Detailed  data  as  to  plant  requirements ,  products  and 
plant  wastes,  for  typical  plants  operating  on  both  the  hydrogena¬ 
tion  and  synthine  processes,  as  furnished  for  use  in  this  report, 
are  shown  in  Exhibit  No,  71, 


Hydrogenation  Process 

History,  Hydrogenation  of  coal  to  yield  synthetic  liquid 
fuels  was  the  original  concept  of  Franz  Bergius,  for  which  German 
Patent  No.  301,231  wa3  granted  In  1913.  The  process,  after  inten¬ 
sive  development  and  modification,  was  used  to  produce  about  85  per¬ 
cent  of  German  aviation  gasoline  in  World  War  II.  Germany  then  had 
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available  a  total  daily  nominal  liquid  fuels  producing  capacity  of 
about  90,000  barrels  in  12  plants „ 

In  the  United  States,  hydrogenation  of  coal  has  been 
studied  intensively  by  the  Bureau  of  Mines  at  Bruceton,  Pa.,  and 
at  Louisiana,  Mo.  At  the  latter  location  a  coal  hydrogenation 
plant  has  been  erected  and  operated  experimentally  and  for  demon¬ 
stration  purposes  with  a  daily  capacity  of  about  200  barrels  per 
stream  day.  Commercially,  hydrogenation  has  been  limited  in  the 
United  States  to  the  occasional,  upgrading  of  various  petroleum 
fractions  in  four  or  five  separate  commercial  units. 

Nature  of  Process.  The  conversion  of  coal  into  liquid 
fuels  by  hydrogenation- "con s i s t s  of  combining  hydrogen  with  the 
coal  substance  at  elevated  temperatures  (about  700  to  900  deg  F) 
and  pressures  (ranging  from  3,000  to  10,000  psi)  In  the  oresence 
of  catalysts.  The  process  is  extremely  flexible  with  respect  to 
the  nature  and  proportions  of  products.  As  an  example,  by  vary- 
ing  plant  equipment,  operating  conditions,  nature  of  catalyst, 
and/or  plant  design,  gasoline  output  may  be  varied  from  less  than 
20  to  over  90  percent,  or  fuel  oils  from  zero  to  about  80  percent. 
The  gasoline  contains  a  high  proportion  of  aromatics  (benzene, 
toluene,  and  xylene)  which  may  be  separated  if  required,  making 
the  hydrogenation  process  an  important  potential  source  of  these 
products.  A  considerable  amount  of  phenols  Is  also  available  as 
a  by-product. 

In  condensed  summary,  the  hydrogenation  of  coal  consists 
In  preparation  of  the  raw  material  by  careful  washing,  drying,  and 
grinding,  and  formation  of  a  paste  by  mixing  part  of  the  heavy  oils 
from  the  first  stage  of  hydrogenation  with  the  prepared  coal  and  a 
suitable  solid  catalyst.  This  paste,  under  high  temperature  and 
pressure,  reacts  with  hydrogen  In  the  first  or  liquid  phase  hydro¬ 
genation.  Phenols  may  be  separated  from  the  products  at  this  point 
or  may  be  carried  on  with  the  rest  of  the  products  to  the  second  or 
vapor  phase  hydrogenation.  This  phase  consists  in  passing  a  gaseous 
mixture  of  hydrogen  and  the  vaporized  products  from  the  first  stage 
through  beds  of  appropriate  granular,  solid  catalysts.  The  output 
of  the  second  stage  of  hydrogenation  is  separated  Into  the  various 
final  products,  mainly  by  distillation  employing  equipment  and 
methods  not  varying  greatly  from  those  commonly  used  in  the  petro¬ 
leum  industry. 

Hydrogen  for  the  first  stage  (liquid  phase)  and  second 
stage  (vapor  phase)  hydrogenation  is  obtained  in  part  from  water 
gas  produced  by  reaction  between  steam,  oxygen,  and  coal  and  in  part 
by  cracking  with  steam  the  light  hydrocarbon  gases  which  are  by¬ 
products  of  the  main  hydrogenation.  Provision  is  also  made  for  re¬ 
covery  and  reuse  of  the  portion  of  hydrogen  not  consumed  in  the  re¬ 
action  vessels.  Pressure  operation  of  coal  gasification  and  hydro¬ 
carbon  cracking  equipment  is  assumed. 
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Cooling  water  is  injected  into  the  hot  gas  streams  leav¬ 
ing  the  hydrogenation  converters.  This  water,  together  with  addi¬ 
tional  water  formed  in  the  reaction,  condenses  out  and  is  separated 
from  the  product  oil  streams  before  distillation,  carrying  with  it 
some  dissolved  hydrogen  sulfide  and  phenols  and  constituting  the 
major  contaminated  liquid  process  waste. 

The  appended  block  flow  diagram.  Exhibit  No.  1,  indicates 
a  typical  arrangement  for  such  a  plant,  consistent  with  the  above 
description  and  with  the  specific  unit  plant  design  for  which  esti¬ 
mated  construction  and  operating  costs  are  givpn  in  this  report.  It 
should  be  remembered,  however,  that  the  principle  of  coal  hydrogena¬ 
tion  is  extremely  flexible  in  application  and  that  variations  in 
methods  of  hydrogen  production,  ash  elimination,  product  processing, 
and  number  and  balance  of  hydrogenation  steps  may  be  used  in  indi¬ 
vidual  plants  designed  to  meet  different  local  conditions. 

Plant  Requirements.  The  principal  materials  required  for 
the  hydrogenation  process  are  coal  and  water.  Other  materials  in¬ 
clude  catalysts  used  in  hydrogenation  and  hydrogen  production  and 
chemicals  used  in  gas  scrubbing.  Remaining  other  materials  are 
relatively  insignificant  in  both  value  and  volume. 


Coal .  Coal  is  used  in  the  hydrogenation  process  for 
conversion  to  liquid  fuels,  for  the  manufacture  of  hydrogen  and  fuel 
gas,  and  as  fuel,  both  for  steam  power  generation  and  in  certain 
direct-fired  operations.  That  portion  of  the  coal  to  be  hydrogenated 
to  liquid  fuels  should  be  of  good  quality;  the  balance  may  be  of  in¬ 
ferior  grade.  Roughly  one-half  of  the  total  coal  used  in  the  plant 
is  converted  into  liquid  fuels,  the  other  half  being  consumed  to 
supply  energy  and  hydrogen  for  the  process.  A  unit  plant  of  10,000 
barrels  daily  capacity  would  require  daily  about  4,400  tons  of 
Illinois  coal,  dependent  on  the  heating  value. 

Coal  readily  washed  to  low-ash  content  is  preferable 
to  less  easily  washed  coals  of  the  same  type. 

Coal  is  a  complex  and  variable  material.  Actual 
trial  of  an  adequate  sample  in  a  pilot  plant  is  the  only  sure  crite- 
rion  of  the  practicality  and  ease  of  hydrogenation.  The  following 
properties  of  coal  are,  however.  Indicative  of  its  amenability  to 
the  process: 


. ,  , 


6 


The  following  factors  should  be  high  - 

(a)  Net  hydrogen  content 

Hydrogen  in  excess  of  that  theoretically 

required  to  combine  with  all  oxygen-^ - - — — 

nitrogen,  and  sulfur  of  the  coal. 

(b)  Volatile  matter 

Not  less  than  31  percent  (maf ) . 

(c)  Tar  and  bitumen  yields  on  carbonization. 

(d)  Iron  and  chlorine 

Of  the  inorganic  constituents  of  coal, 
iron  and  chlorine  usually  affect  the 
catalysts  favorably. 

The  following  factors  should  be  low  - 

(a)  Fixed  carbon  content 

Not  over  69  percent  (maf). 

(b)  Oxygen 

Oxygen  of  the  coal  appears  in  part  in  the  form 
of  phenols,  the  balance  combining  with  hydrogen 
to  form  water  and  with  carbon  to  form  oxides . 
Phenols  may  be  converted  in  the  second  stage 
hydrogenation  to  hydrocarbons  and  additional 
water . 

(c)  Ash 

Low-ash  content  is  desirable  as  reducing  both 
the  total  amount  of  coal  to  be  handled,  and 
loss  of  oil  (carried  out  of  the  system  with 
rejected  ash) .  Ash  content  should  be  minimized 
by  washing.  Fusion  point  of  the  ash  is  not  of 
major  importance.  Maximum  permissible  ash  con¬ 
tent  (dry  basis)  is  15  percent  for  process  coal 
and  20  percent  for  other  uses. 

(d)  Calcium  and  alkali 

These  constituents  may  cause  operating  diffi¬ 
culties  by  their  effect  on  the  catalysts . 

(e)  Fusain  and  opaque  attritus 

These  constituents  of  coal  (determined  by 
petrographic  analysis)  are  difficult  to 
convert  but  may  be  in  part  hydrogenated  to 
liquid  fuels.  Fusain  is  normally  largely 
removable  by  proper  preparation. 

(f)  Nitrogen 

Largely  converted  to  ammonia  by  hydrogenation. 
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(g)  Sulfur 

Largely  converted  to  hydrogen  sulfide  and 
other  sulfur  compounds . 


Water .  The  hydrogenation  of  coal  and  the  production 
°£,  energy  reQuired  by  the  process  develop  large  amounts  of  heat 
which  must  be  removed.  The  availability  of  an  adequate  supply  of 
cooling  water  is  therefore  of  great  importance.  Although  more  than 
120  mgd  must  pass  through  a  unit  plant  with  a  33  deg.  F  rise  in 
temperature,  the  total  water  requirements  can  be  reduced  to  7.3  mgd 
by  recirculation  through  cooling  towers.  Two-thirds  of  the  make-up 
water  is  lost  by  evaporation  when  recirculation  is  used.  The  bal- 
ance  is  returned  to  the  source  as  wastes  from  coal  separation,  as 
blowdown  from  cooling  towers  and  boilers,  and  as  sewage. 


Power.  The  hydrogenation  of  coal  requires  installed 
generating  capacity  to  supply  68,000  kw  at  100  percent  load  factor 
f  °Perabi°n  °f  a  unit  plant  which  includes  an  allowance  of 
3,000  kw  for  mine  operation.  Of  the  total,  approximately  25,000  kw 
can  be  supplied  in  connection  with  the  production  of  process  steam. 
Purchase  of  the  excess  prime  power  requirements  of  about  40,000  kw 
from  outside  sources  could  decrease  the  total  coal  requirement  of 
the  process  by  approximately  12  percent,,  water  requirement  by  about 
17  percent,  and  would  also  effect  reductions  in  manpower  require¬ 
ments  and  in  investment  in  power  generating  facilities.  However, 
Wthe  magnitude  of  the  installation  required  for  handling  process  coal 
alone,  together ^with  the  desirability  of  an  outlet  for  the  higher 
aST  factions  of  the  washed  coal,  would  usually  make  purchase  of 
outside  power  disadvantageous.  Outside  power  sources  are  desirable 
as  stand-by  capacity.  The  possible  mutual  advantage  of  integrating 
the  electric  generation  of  the  plant  into  an  existing  power  net¬ 
work  should  be  considered. 


.  .  Personnel.  Plant  operating  personnel  must  be  high 
grade  semitechnical  labor  as  in  the  chemical  and  petroleum  refining 
ndustries.  Highly  qualified  machinists  and  mechanics  are  required 
bhe  effective  and  safe  maintenance  of  high-pressure  equipment. 
Indirect  labor  includes  such  classifications  as  material  handlers. 

took  clerks,  guards,  watchmen,  and  janitors.  Technical  workers 
win  require  a  certain  amount  of  training  in  specialized  plant 
pcrations  and  maintenance.  The  Bureau  of  Mines  has  estimated  that 

?f*cen5  ?f  ^he  manP°wer  required  for  a  hydrogenation  plant  can 
trained  in  the  plant,  and  would  require  no  specialized  skill 
prior  to  employment. 

law  The  number  of  employes  of  a  unit  plant,  including 

tion  ^fU?e£V^Si°^  wil1  vary  sliShtly  according  to  the  propor- 
hut  £he  ?utPut  represented  by  the  various  final  products, 

as ^ oil '  be  Stated  for  a  typical  example  in  continental  United  States 
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Personnel  Required  for 

Typical  Hydrogenation  Unit  Plant 
in  Continental  United  States 

Number 

of  Personnel 

Classification 

Operational 

Administrative 

Total 

Operations : 

Labor 

365 

- 

365 

Supervision 

37 

- 

37 

Maintenance: 

Labor 

430 

- 

430 

Supervision 

43 

— 

43 

Indirect  Labor 

•  •  t ' 

50 

53 

103 

Indirect  Salaried 

Personnel 

- 

197 

197 

Total 

925 

250 

1,175 

Plant  Products  and  By-products .  The  hydrogenation  pro¬ 
cess  can  produce,  from  coal  as  raw  material,  liquid  fuels  covering 
the  entire  range  from  heavy  fuel  oil,  through  Diesel  fuel,  jet  fuel, 
and  motor  gasoline,  to  100-octane  aviation  gasoline.  By  varying 
operating  conditions,  number  of  hydrogenation  steps,  and  choice  of 
catalyst  any  one  of  these  grades  may  be  made  the  principal  product, 
as  local  markets  may  require,, 

The  gasoline  produced  by  hydrogenation  of  coal  contains  a 
high  proportion  of  aromatics  (benzene,  toluene,  and  xylene),  which 
may  be  separated  if  required,  making  the  hydrogenation  process  an 
important  potential  source  of  those  products . 

Liquefiable  petroleum  gases  (propane  and  butane)  form  an 
appreciable  percentage  of  total  plant  products.  A  considerable 
amount  of  phenolic  compounds,  including  phenol,  cresol,  and  xylenols 
may  also  be  separated  as  optional  by-products.  If  left  in  the  main 
product  stream,  they  are  ultimately  converted  to  additional  gasoline 

Wastes.  The  hydrogenation  of  coal  produces  gaseous, 
solid,  and  liquid  wastes.  Gaseous  wastes  result  In  part  from  the 
combustion  of  coal  in  the  power  plant  and  at  other  points.  Sulfur 
in  the  coal  fed  to  the  hydrogenation  converters  is  _s_eparated— from- 
the  process  stream  as  hydrogen  sulfide.  This  may  be  converted  to 
sulfuric  acid  or  elemental  sulfur  and  sold,  or  burned  in  the  power 
plant  and  dissipated  from  the  stack  with  the  other  flue  gases,  ac¬ 
cording  to  local  conditions.  Small  amounts  of  ammonia  which  might 
be  discharged  could  be  rendered  inoffensive  by  passage  through  a 
combustion  zone. 
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Solid  wastes  of  the  process  are  comparable  to  and  would 
be  disposed  of  in  the  same  manner  as  solid  wastes  from  any  large 
^  coal -burning  industrial  plant „  Although  coal  hydrogenation  ash  will 
contain  about  eight  pounds  of  spent  catalyst  per  barrel  of  plant 
products,  its  volume  and  nature  will  present  no  disposal  problems 
not  adequately  met  by  usual  methods  employed  to  prevent  the  carry¬ 
ing  off  of  excessive  suspended  solids  by  rainfall. 

"Various  liquid  wastes  of  the  hydrogenation  plant  may  carry 
small  amounts  of  oil,  removable  by  separators  such  as  are  commonly 
used  by  petroleum  refineries.  Of  the  total  amount  of  liquids  to  be 
discharged,  a  relatively  small  and  segregable  portion  will  consist 
of  so-called  "foul  water"  containing  dissolved  gases  (such  as 
hydrogen  sulfide)  and  solids,  principally  phenolic  in  nature. 


A  variety  of  methods  is  available  for  removing  phenolic 
compounds.  They  may  be  applied  in  a  series  of  consecutive  steps, 
the  number  of  steps  depending  on  the  degree  of  purification  required 
by  local  conditions.  These  would  be  arranged  in  the  following  order. 


1.  Preliminary  removal  of  remaining  oil  by  solvent  extrac¬ 

tion  followed  by  removal  of  the  bulk  of  the  dissolved 
gases  by  pressure  release  and  heating  or  aeration. 

2.  Removal  and  recovery  of  phenols  by  ion  exchange  on  highly 

alkaline  exchange  resinsj  or,  alternatively,  destruc¬ 
tion  of  phenols  by  biochemical  action. 

3.  Oxidation  of  remaining  traces  of  phenols  by  ozone. 


A  more  detailed  discussion  will  be  found  in  the  section 
on  waste  disposal,  in  a  later  part  of  this  report. 

Choices  between  methods  will  be  largely  determined  by 
economic  factors  at  specific  locations.  Treated  water  can  be  ren¬ 
dered  suitable  for  return  to  streams  without  harm  to  aquatic  life 
and  may  be  rendered  potable  by  standard  treatments . 


T_  „  ,  Typical  Hydrogenation  Plant  for  Continental  United  States, 

in  seiecting  a  form  of  coal  hydrogenation  plant  suited  to  the  con- 
ditlons  Imposed  in  the  continental  United  States  by  the  types  of 
coal  avaHable  and  the  required  types  and  proportions  of  products, 
^A/B^eau  has  prepared  estimates  in  its  publication,  R.I. 

(August  1949),  for  several  typical  plants,  each  of  30,000- 
rrel-per-day  capacity.  These  data  for  a  plant  to  use  Wyoming 
numinous  coal,  a  specific  case,  have  been  adopted  for  this  survey 
estimating  construction  and  operating  costs  of  a  unit  plant. 

generalized  data  may  be  summarized  as  follows  for  a  typical 
unit  plant.  ^ 
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Basic  Data  and  Estimates 
for  Typical  Unit  Coal  Hydrogenation  Plant 
in  Continental  United  States 
(Based  on  U.S.  Bureau  of  Mines  Data) 


Plant  area  -  Acres  (minimum)  70 

Estimated  approximate  total  steel  requirements  -  Tons  60,000 

Estimated  Personnel: 

Operations  and  maintenance  925 

Administrative,  clerical,  and  engineering  250 

Total  daily  coal  requirements  -  Billions  of  Btu  98 

Power  required  at  100  percent  load  factor  -  Kw  65,000 

Daily  water  requirement  -  Gallons  7,286,000 

Total  production  -  Barrels  per  calendar  day: 

Gasoline  7,220 

Liquefied  petroleum  gas  (L.P.G.)  2,367 

Phenols  413(A) 


Note:  (A)  Convertible,  without  additional  equipment, 

to  463  barrels  additional  gasoline. 


The  current  stage  of  development  of  a  synthetic  liquid 
fuels  program  does  not  permit  the  statement  that  any  specific 
plant  represents  average  conditions  for  those  which  may  be  constructed. 
Variations  from  the  mean,  however,  will  not  seriously  affect  the 
utility  of  such  a  plant  as  a  basis  for  the  purpose  of  this  survey, 
i.e.,  the  determination  of  the  relative  suitability  of  General  Areas. 


Synthlne  Process  Using  Coal 

History.  Early  work  in  Germany  by  F.  Fischer  and  H.Tropsch 
developed  a  process  to  combine  carbon  monoxide  and  hydrogen,  produc¬ 
ing  a  mixture  of  alcohols  which  was  called  synthol.  In  1926,  the  same 
men  announced  a  modification  of  their  process  to  produce,  from  the 
same  gases,  a  mixture  of  hydrocarbons.  To  indicate  the  close  similar¬ 
ity,  this  product  was  termed  synthine  and  has  given  its  name  to  the 
process  itself. 

Intensive  development  after  1926  resulted  in  the  construc¬ 
tion  of  a  commercial  plant  in  1936  by  Ruhrchemie,  A.C.  Following  this 
installation,  the  number  of  synthine  plants  in  Germany  increased  to  a 
total  of  ten  by  the  end  of  World  War  II .  Required  carbon  monoxide 
and  hydrogen  were  produced  by  conventional  water  gas  equipment. 
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Development  of  the  process  by  others  has  been  followed  for 
many  years  by  the  Uc  S.  Bureau  of  Mines,  which  since  1945  has  itself 
carried  on  active  work  at  Bruceton,  Pa.  Simultaneously,  research  on 
the  continuous  production  of  synthesis  gas  (a  carefully  proportioned 
mixture  of  carbon  monoxide  and  hydrogen)  has  been  under  way  at 
Morgantown,  W.  Va.  A  50-to-100-barrel-per-day  demonstration  plant 
for  the  Bureau  of  Mines  is  nearing  completion  at  Louisiana,  Mo. 

Private  capital  has  nearly  completed  a  7 ,000-barrel-per- 
day  syn thine  plant  to  use  natural  gas  near  Brownsville,  Tex. 

Nature  of  Process.  Except  for  obvious  necessary  differ¬ 
ences  in  the  production  of  synthesis  gas,  and  in  disposal  of  waste 
products,  the  synthine  process  is  the  same  whether  coal  or  natural 
gas  is  used  as  the  primary  raw  material. 

The  synthine  process  consists  essentially  of  the  combina¬ 
tion,  over  a  suitable  catalyst  at  pressures  of  from  200  to  400  psi 
and  at  temperatures  of  from  550  deg, to  650  deg  P,  of  carbon  monoxide 
and  hydrogen  to  form  a  condensable  mixture  of  hydrocarbon  vapors. 

The  reaction  releases  large  amounts  of  heat  and,  since  the  tempera¬ 
ture  may  be  allowed  to  vary  only  within  narrow  limits,  adequate  pro¬ 
vision  for  cooling  is  important.  The  liquid  products  are  recovered 
and,  for  the  most  part,  separated  by  methods  and  equipment  well 
known  in  petroleum  technology.  Subsequent  catalytic  cracking  or 
hydrogenation  of  the  heavier  oil  fractions  may  be  used  according  to 
the  desired  product  distribution. 

In  the  reaction,  most  of  the  oxygen  of  the  carbon  mon¬ 
oxide  is  converted  to  water  but  a  part  reacts  to  form  carbon  di¬ 
oxide  and  a  series  of  both  water-  and  oil -soluble  oxygenated  organic 
compounds  consisting  of  alcohols,  aldehydes,  ketones,  and  acids. 

The  nature  and  quality  of  products  of  the  synthine  process 
depend  entirely  upon  the  type  of  catalyst  used  and  the  operating 
conditions  regardless  of  the  raw  material  used  to  produce  the  syn¬ 
thesis  gas.  This  gas  can  be  produced  from  any  material  containing 
combustible  carbon,  the  hydrogen  being  obtainable  by  reaction  of 
steam  and  carbon  monoxide. 

The  principal  raw  materials  suitable  for  the  synthine 
process  are  coal  of  all  ranks  and  natural  gas.  Of  these,  the  former 
Is  available  in  much  larger  quantities.  Although  the  latter  is  com¬ 
monly  less  expensive,  it  is  also  usually  less  available  when  exist¬ 
ing  commercial  demands  are  satisfied. 

The  appended  block  flow  diagram.  Exhibit  No.  2,  indicates 
n  typical  arrangement  for  such  a  plant,  consistent  with  the  above 
description  and  with  the  specific  unit  plant  design,  for  which  esti¬ 
mated  construction  and  operating  costs  are  given  in  this  report, 
nowever,  the  synthine  process  is  more  or  less  flexible  in  applica- 
tion,  and  variations  in  method  of  synthesis  gas  production,  type  of 
synthesis  reactors,  number  of  reaction  stages,  steps  in  product  pro- 
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cessing  and  manner  of  separation  or  reuse  of  oxygenated  chemical 
by-products  may  be  used  in  individual  plants  designed  to  meet 

different  local  conditions. 

<•  / 

Plant  Requirements.  The  synthine  process  uses  major  quan¬ 
tities  of  coal  and  of  water.  Other  necessary  materials,  including 
chemicals  for  catalyst  manufacture,  for  the  treatment  of  intermedi¬ 
ate  liquid  products,  and  for  imparting  anti-knock  properties  to  fin¬ 
ished  gasoline,  are  of  relatively  small  amount. 

Coal.  Coal  for  the  synthine  process  may  be  of  any 
rank  and  of  almost  any  quality  although  low  quality  (heating  value) 
will  obviously  increase  the  quantity  required  for  a  given  plant 
capacity.  A  unit  plant  of  10,000  barrels  daily  capacity  would  re¬ 
quire  daily  about  5,700  tons  of  Illinois  coal,  the  exact  amount  de¬ 
pendent  upon  the  heating  value.  Ash  content  is  not  inherently  ob¬ 
jectionable  but  should  preferably  be  as  low  as  possible.  To  this 
end,  good  washability  is  desirable.  The  maximum  permissible  ash 
content  is  20  percent  (dry  basis).  High  sulfur  content  in  the  coal 
is  to  be  avoided  because  of  the  necessity  for  nearly  complete  sul¬ 
fur  removal  from  the  synthesis  gas,  in  order  to  maintain  catalyst 
activity. 


-•  Water  •  Water  is  required  in  a  synthine  plant  mainly 
for  cooling  purposes.  Too  high  a  solids  content  will  somewhat  in¬ 
crease  requirements  for  solids  control  in  cooling  towers  and  boilers. 
Prom  one-eighth  to  one -fourth  of  the  water  used  must  be  capable  of 
treatment  to  provide  satisfactory  boiler  feed.  Less  than  1  percent 
need  be  of  potable  quality  or  fit  to  be  made  so  by  chlorination  and 
other  treatment.  For  a  unit  plant,  the  total  daily  requirement  Is 
about  11,150,000  gallons  per  day. 

Power .  The  basic  chemical  reactions  of  the  synthine 
process  liberate  quantities  of  waste  heat  sufficient  for  the  gener¬ 
ation  of  all  required  electric  power  and  no  additional  fuel  for  power 
would  be  required.  Outside  power  is  required  for  starting  up  and 
In  the  event  of  temporary  failure  of  plant  generating  facilities. 
Integration  where  possible  of  plant  facilities  with  an  existing 
power  net-work  merits  consideration. 

Personnel.  Operating  personnel  for  a  synthine  proc¬ 
ess  plant  must  be  largely  of  a  high  class  of  semitechnical  labor  as 
In  the  petroleum  refining  and  chemical  Industries.  Because  of  the 
use  of  pressure  equipment,  the  same  is  true  of  a  substantial  propor¬ 
tion  of  maintenance  labor.  Roughly,  20  percent  of  the  total  man¬ 
power  may  be  common  labor.  Indirect  personnel  includes  such  class¬ 
ifications  as  material  handlers,  stock  clerks,  guards,  watchmen, 
janitors,  and  laborers.  Technical  workers  will  require  a  certain 
amount  of  training  in  specialized  plant  operations  and  maintenance. 
The  Bureau  of  Mines  has  estimated  that  80  percent  of  the  technical 
workers  can  be  trained  from  an  Inexperienced  local  labor  supply. 
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The  number  of  employes  of  a  unit  plant  will  vary 
slightly  according  to  the  proportions  of  the  total  output  represented 
by  the  various  final  products,  but  may  be  stated  for  a  typical  ex¬ 
ample  as  follows: 


Personnel  Required  for 
a  Typical  Unit  Coal  Synthine  Process  Plant 
 in  Continental  United  States 


Number  of 


Classification  Personnel 

Operations : 

Wage  Earners  338 

Supervision  34 

Maintenance : 

Wage  Earners  420 

Supervision  42 

Indirect  Labor  (Wage  Earners)  103 

Indirect  Salaried  Personnel  198 

Total  1,155 


Plant  Products  and  By-products.  The  synthine  process  can 
produce  a  series  of  hydrocarbon  liquid  products  comparable  to  petro¬ 
leum  fractions  and  meeting  similar  commercial  specifications.  Al¬ 
though  it  is  expected  that  normally  a  preponderant  part  of  the  out¬ 
put  will  be  gasoline,  a  certain  limited  flexibility  is  possible  in 
design  and  operation  through  variations  in  the  catalyst  used  and 
in  operating  conditions. 

Gasoline  quality  from  a  synthine  plant  varies  widely  with 
the  type  of  catalyst  used.  The  German  practice  of  using  cobalt  pro¬ 
duced  gasoline  of  markedly  low  octane  number.  Use  of  iron  catalysts 
and  higher  operating  pressures  as  contemplated  by  the  Bureau  of 
Mines  are  expected  to  result  in  entirely  satisfactory  motor  gaso¬ 
lines  . 


Diesel  oil  by  the  synthine  process  is  expected  to  be  of 
good  quality  with  a  cetane  number  of  about  55.  The  typical  fuel 
oil  product  is  expected  to  meet  specifications  for  a  higher  grade 
than  No.  6  (Bunker  c),  possibly  as  high  as  No.  3. 

A  small  amount  of  liquefiable  petroleum  gases  (L.P.G.), 
principally  propane,  may  be  produced  as  final  product  (as  assumed 
in  the  basic  data  for  a  typical  coal  synthine  plant,  see  table 
.ol lowing)  or  may  be  recycled  or  burned  as  plant  fuel.  The  same  is 
true  with  respect  to  a  series  of  oxygenated  organic  compounds 
.onr.ed  by  part  of  the  oxygen  content  of  the  synthesis  gas.  Most 
o.  these  products,  alcohols,  aldehydes,  and  acids,  have  a  definite 
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though  limited  market  which  probably  could  not  absorb  the  output  of 
such  chemicals  from  any  large  production  capacity  of  synthetic  liquid 
fuels  by  the  synthine  process.  Recycling  of  any  of  these  materials 
Is  entirely  possible  and  would  result  not  only  in  solving  a  disposal 
problem  but  also  in  somewhat  increased  liquid  fuel  output  or  alter¬ 
natively  decreased  raw  material  consumption.  This  practice  is  as¬ 
sumed  in  the  specific  plant  design  for  which  cost  estimates  are 
given  in  this  report. 

Wastes o  Solid  wastes  of  a  typical  synthine  plant  process¬ 
ing  coal  will  consist  principally  of  ash  from  the  coal  processed 
or  burned  as  fuel.  The  small  amounts  of  spent  catalyst  (mainly 
iron  oxide)  included  will  be  no  more  obnoxious  than  the  ash.  Dis¬ 
posal  of  this  waste  offers  no  problem,  except  perhaps  in  quantity, 
that  is  not  readily  met  in  the  case  of  any  large  coal -burning 
industrial  plant. 

Gaseous  wastes  will  be  principally  those  removed  in  the 
purification  of  the  synthesis  gas,  especially  hydrogen  sulfide 
resulting  from  sulfur  in  the  coal.  In  order  to  avoid  atmospheric 
pollution,  the  hydrogen  sulfide  may  be  converted  to  sulfuric  acid 
or  elemental  sulfur,  the  sale  of  which  would  provide  a  credit 
against  cost  of  sulfur  removal. 

Liquid  wastes  of  the  plant  can  be  handled  so  as  to  skim 
those  carrying  oils  and  to  segregate  those  containing  dissolved 
organic  compounds  from  the  process.  Such  segregated  water,  before 
discharge,  may  be  treated  for  recovery  of  these  compounds,  either 
for  sale  or  for  recycling.  Alternatively,  it  may  be  fed  to  special 
boilers  to  produce  a  contaminated  steam  replacing  part  of  the  • 
normal  process  requirement.  Relatively  small  quantities  of  sani¬ 
tary  and  storm  sewage  can  be  handled  by  well-known  methods.  Some 
water  from  cooling  tower  operation  and  boiler  blowdown  will  be  dis¬ 
charged  with  an  increased  content  of  dissolved  solids. 

Typical  Synthine  Plant  (Using  Coal)  for  Continental 
United  Stares .  Based  on  the  results  or  extensive  research  and  de- 
velopment  work  of  its  own,  as  well  as  upon  available  data  of  other  1 
investigators  in  the  United  States  and  in  Germany,  the  Bureau  of 
Mines  has  in  the  course  of  preparation  estimates  of  construction 
and  operating  costs  of  a  synthine  plant  of  commercial  scale.  Pre¬ 
liminary  data  from  this  study,  for  a  plant  producing  10,000-barrels 
of  synthetic  liquid  fuels  per  day  from  western  Kentucky  bituminous 
coal,  a  specific  case,  have  been  adopted  for  this  survey  for  esti¬ 
mating  construction  and  operating  costs  of  a  unit  plant,  to  be  used 
as  a  basis  of  comparison  for  determining  relative  suitability  of 
General  Areas.  In  drawing  other  than  relative  conclusions  from 
these  cost  estimates,  however,  the  preliminary  nature  of  the  data 
so  far  available  must  be  remembered.  The  final  estimates  determined 
by  the  Bureau  at  the  completion  of  its  work  may  differ  appreciably 
from  the  present  figures. 
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More  generalized  data  may  be  summarized  as  follows  for  a 
typical  unit  plant: 


Basic  Data  and  Estimates 
-  for  Typical  Coal  Synthine  Unit  Plant 

in  Continental  United  States _ 

(Based  onnPreliminary  Data  from  U.S.  Bureau  of  Mines) 


Plant  Area  -  Acres  (minimum)  77 

Estimated  Personnel: 

Operations  and  maintenance  (including  all 

indirect  labor)  "  937 

Administrative,  clerical  and  engineering 

(salaried  personnel  only)  198 

Total  daily  coal  requirements  -  Billions  of  Btu  126 

Power  required  at  100#  load  factor  -  Kw 

(produced  from  waste  heat)  114,500 

Daily  water  requirements  -  Gallons  11,150,000 

Total  production  -  Barrels  per  calendar  day: 

Propane  ,  470 

Gasoline  7  280 

Diesel  oil  1^900 

Fuel  oil  350 


The  current  stage  of  development  of  the  synthetic  liquid 
fuels  program  does  not  permit  the  statement  that  any  specific  plant 
represents  average  conditions  for  those  which  may  be  constructed. 
Variations  from  the  mean,  however,  will  not  seriously  affect  the 
utility  of  such  a  plant  as  a  basis  for  the  purpose  of  the  survey; 

l.e.,  the  determination  of  the  relative  suitability  of  General 
Areas . 
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SUMMARY  OF  STATE  CHARACTERISTICS 


Surface  Features 

The  surface  of  Illinois  consists  of  a  level  or  slightly 
undulating  plain,  averaging  550  feet  in  elevation.  The  surface 
rises  to  ranges  of  low  hills  in  the  northwestern  and  southern  sec¬ 
tors  and  there  are  occasional  bluffs  along  the  Illinois  and  Missis¬ 
sippi  Rivers.  The  water  courses  flow  generally  from  the  north  and 
northeast  to  the  south  and  southwest. 

A  rich,  black  loam  or  mold,  underlain  by  deep  drift  de¬ 
posits,  forms  the  soil  with  alluvial  material  common  in  the  river 
valleys.  The  soil  in  most  parts  of  the  State  is  quite  fertile. 


Climate 

Exhibit  No.  3  shows  average  precipitation  and  tempera¬ 
ture  from  the  records  of  a  weather  station  (Springfield,  Sangamon 
County,)  centrally  located  in  the  coal-producing  counties.  The 
maximum  normal  temperature,  77  degrees,  occurs  in  July,  the  mini¬ 
mum,  27  degrees,  in  January.  Rainfall  approximates  36  inches  per 
year.  Mean  snowfall  is  12  inches  in  the  south  and  40  inches  in  the 
northern  part  of  the  State. 


Population 

The  1940  U.  S.  Census  indicated  that  Illinois  had  a  popu¬ 
lation  of  7,897,241.  The  population  had  increased  to  8,684,513  ac¬ 
cording  to  the  1950  census.  Using  the  latter  figure,  the  popula¬ 
tion  density  was  155  persons  per  square  mile  over  the  Illinois  land 
area  of  55,947  square  miles. 

In  the  area  of  the  State  containing  raw  materials  suitable 
for  synthetic  liquid  fuels  manufacture,  the  population  total  was 
1,769,333  according  to  the  1950  census.  This  area  contains  the  35 
major  coal-producing  counties  which  have  a  total  area  of  21,227 
square  miles,  resulting  in  a  population  density  of  83  persons  per 
square  mile . 


Industry  and  Agriculture 

The  major  industries  of  Illinois  include  machinery,  food 
and  kindred  products,  fabricated  metal  products,  and  the  primary 
metal  industries.  The  1947  Census  of  Manufacturers  reported  a 
total  of  15,988  establishments  with  2,511  establishments  in  the 
printing  and  publishing  industries.  Illinois  is  also  among  the 
bituminous  coal-producing  states  and  a  major  center  of  petroleum 
refining.  Agriculture  also  plays  an  important  part  in  the  State's 
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economy  with  approximately  10  percent  of  the  total  labor  force  en¬ 
gaged  in  farm  work. 

The  table  which  follows  shows  the  size  of  manufacturing 
establishments  in  Illinois  as  compared  to  the  United  States  total. 
These  figures  for  establishments  are  from  the  1947  Census  of  Manu¬ 
factures  and  indicate  that  in  Illinois  there  are  proportionately 
fewer  small  manufacturing  establishments  and  more  large  establish¬ 
ments  than  the  United  States  average.  Population  figures  are  from 
the  1950  census. 

Manufacturing  Establishments  in  Illinois 
and  the  United  States  Total 
By  Size  Groups 


Illinois  United  States 


Employes  per 
Establishment 

Number  of 
Establish¬ 
ments 

Percent 

of 

Total 

Number  of 
Establish¬ 
ments 

Percent 

of 

Total 

Illinois 
Percent 
of  U.  S. 

1-19 

20-99 

100-499 

Over  500 

9,593 

4,308 

1,669 

418 

60.0$ 

27.0 

10.4 

2.6 

157,651 

58,688 

19,878 

4,664 

65.4$ 

24.4 

8.3 

1.9 

Total 

15,988 

100.0$ 

240,881 

100.0$ 

6.64$ 

Population 

8,684,513 

150,697,361 

5.7  6$ 

Transportation 

An  excellent  transportation  network  is  available  in 
Illinois.  Sixty-eight  railroads  are  operating  in  the  State,  with 
a  total  trackage  in  excess  of  12,000  miles.  Freighter  service  is- 
available  at  the  lake  ports  and  barge  lines  operate  on  many  of  the 
rivers,  including  the  Mississippi,  Illinois,  and  Ohio.  Water  trans¬ 
portation  is  facilitated  by  canal  connections  between  Lake  Michigan 
and  the  Illinois  and  Mississippi  Rivers  to  points  south.  There  is 
also  a  more  northerly  connection  between  the  Illinois  and  Missis*-: ; 
sippi  Rivers. 


Other  Features 

The  economy  of  Illinois  is  influenced  to  a  great  extent 
by  the  proximity  of  Chicago  and,  to  a  lesser  extent,  by  St.  Louis. 
These  two  cities  are  centers  of  population,  industry,  transporta¬ 
tion,  and  distribution,  and  the  economy  of  the  State  is  geared  to 
their  industrial  activity. 
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General  Geology  of  Coal  Deposits 

Coal-bearing  formations  of  Pennsylvanian  age  solidly 
underlie  approximately  the  southern  three-quarters  of  Illinois,  ex¬ 
cept  for  narrow  marginal  areas  along  the  Mississippi,  Ohio,  and 
lower  Illinois  Rivers.  These  narrow  areas  and  the  northern  one- 
quarter  of  the  State  are  underlain  by  surface  bedrock  formations 
geologically  older  than  the  Pennsylvanian.  These  older  formations 
are  not  known  to  contain  workable  coal  deposits  and  the  areas  im¬ 
mediately  underlain  by  such  bedrock  strata  are  not  considered  fur¬ 
ther  in  this  report.  Footnote  references  included  in  this  section 
refer  to  publications  listed  in  the  bibliography.  Exhibit  No.  4. 

The  Pennsylvanian  coal-bearing  system  occupies  an  area 
of  approximately  36,800  square  miles  and  includes  all  or  portions 
of  84  counties.  This  area  forms  a  portion  of  the  coal  basin  ex¬ 
tending  through  Indiana  and  western  Kentucky,  which  is  designated 
as  the  Eastern  Region  of  the  Interior  Province  by  the  U.  S. 

The  Pennsylvanian  period  of  geologic  time  is  commonly 
divided  in  Illinois  into  the  basal  Potts ville,  the  intermediate 
Carbondale,  and  the  upper  McLeansboro  formations.  These  formations 
correspond  roughly  with  the  Pottsville,  Allegheny,  and  Conemaugh 
formations  of  the  Pennsylvanian  period  in  the  State  of  Pennsylvania. 

The  coal  measures  of  Illinois  occupy  a  spoon-shaped, 
structural  basin,  broad  across  the  northern  end  of  the  coal-bearing 
area  and  narrowing  toward  the  south.  This  basin  contains  a  rela¬ 
tively  deep  trough,  which  extends  slightly  east  of  south  from  near 
the  middle  of  the  north  boundary  of  the  basin  to  Wayne  and  White 
Counties  on  the  south.  This  deeper  trough  within  the  Illinois 
basin  is  bounded  on  the  northeast  by  the  LaSalle  anticline,  which 
extends  in  a  northwest-southeast  direction  from  southwestern 
LaSalle  County  to  southeastern  Lawrence  County.  The  trough  is 
bounded  on  the  southwest  by  the  Duquoin  anticline,  which  extends 
in  a  general  northward  direction  across  eastern  Perry  and  Washington 
Counties.  Both  of  these  anticlines  are  unsymmetric  in  form  to  the 
extent  that  one  limb  of  each  fold  is  inclined  more  steeply  than 
the  other.  Between  these  opposing  monoclines  lies  the  deepest  part 
of  the  basin,  in  which  are  situated  the  most  important  recently 
developed  oil  fields  of  Illinois. 

In  accordance  with  this  regional  structure,  the  coal  beds 
o.  western,  northern,  and  eastern  Illinois  dip  gently  toward  the 
central  axis  of  the  basin,  steepening  in  dip  as  they  cross  the  anti¬ 
clines,  and  flattening  out  at  depth  as  they  approach  the  central 
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axis  of  the  deep  trough  between  the  anticlines.  From  Wayne  and 
northeastern  Jefferson  Counties  the  coal-bearing  strata  rise  gently 
but  with  accelerating  gradient  toward  the  southern  margin  of  the 
coal  measures,  which  lies  along  a  pronounced  belt  of  uplift  that 
crosses  Union,  Johnson,  Pope,  and  Hardin  Counties  from  west  to  east. 
This  uplift  is  geologically  and  physiographically  an  eastward  exten¬ 
sion  of  the  Ozark  uplift  of  southern  Missouri.  The  southern  belt 
of  pronounced  uplift,  including  portions  of  the  coal  measures  in 
southern  Franklin,  Williamson,  Saline,  and  Gallatin  Counties,  is 
characterized  by  a  zone  of  irregular  faulting  and  folding.  Vertical 
dikes  of  basic  igneous  rock  were  intruded  into  and  through  the  coal 
beds  of  Saline  County  during  post-Pennsylvanian  diastrophism. 

The  Pennsylvanian  strata  thicken  gradually  toward  the 
southeastern  part  of  the  State  where  they  attain  a  total  thickness 
of  approximately  2,000  feet.  At  least  16  coal  beds  have  been  iden¬ 
tified  within  this  vertical  thickness,  of  which  five  beds  have  been 
mined  over  relatively  large  areas  while  the  remaining  have  been 
mined  only  in  local  areas  of  limited  thickening.  Because  of  the 
regional  dip  of  the  beds  toward  the  trough  of  the  Illinois  basin, 
the  coal  beds  are  minable  by  strip  or  drift  openings  only  in  the 
areas  of  outcrop  around  the  northern,  western,  and  southern  margins 
of  the  coal -bearing  area.  A  large  proportion  of  the  mining  in  the 
principal  coal  beds  is  carried  on  through  slope  or  shaft  openings 
below  drainage  level,  at  depths  which  have  exceeded  1,000  feet  but 
which  generally  range  from  less  than  100  to  approximately  600  feet. 
The  principal  coal  beds  and  coal  horizon  markers,  in  descending 
order,  are  shown  by  the  following  section: 


Principal  Coal  Beds  and  Coal  Horizon  Markers 
in  Descending  Order 


Formation 


Coal  Bed 


McLeansboro 


Coal  No.  8 
Coal  No.  7 


Carbondale 


Pottsville  (Tradewater  Group) 


Coal  No.  6 
Coal  No.  5 
Coal  No.  2 

Dekoven 

Davis 

Coal  No.  1 

Murphysboro 

Willis 


Pottsville  (Caseyville  Group)  Battery  Rock 
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The  above  section  does  not  include  some  coal  beds  in  the 
upper  part  of  the  McLeansboro  formation,  which  outcrop  in  the 
central  and  southeastern  portions  of  Illinois  and  on  which  correla 
tions  are  uncertain. 


Numerical  nomenclature  for  the  more  important  Illinois 


coal  beds  has  become  a  system  of  naming  by  number,  without  much 
significance  being  attached  to  the  numbers,  except  that  care  has 
been  taken  to  have  the  beds  so  named  by  number  that  they  are  in  the 
correct  relative  position.  As  used  by  the  Illinois  Geological 
Survey,  the  beds  designated  as  No.  1,  No.  2,  No.  5,  No.  6  and  No.  7 
designate  in  each  case  a  bed  occurring  at  a  definite  stratigraphic 
position. 


While  reference  to  the  commercial  coals  of  Illinois  is 


commonly  made  by  number,  place  names  are  sometimes  employed,  either 
in  deference  to  past  mining  nomenclature  before  coal  beds  over  the 
entire  State  were  fully  correlated,  or  for  more  specific  locality 
identification.  The  following  place  names  are  frequently  used,  or 
have  been  used,  to  specify  numbered  coals  from  established  mining 
districts : 


Place  Names  of  Numerically  Designated  Coal  Beds 
Numerical  Designation  of  Bed  Place  Name  of  Coal  Bed 


Coal  No.  7 


Danville 

Streator 

LaSalle  1st  vein 


Coal  No.  6 


Herrin 
Belleville 
LaSalle  2nd  vein 
Grape  Creek 


Coal  No.  5 


Harrisburg 

Springfield 

Blair 

Rushville 


Coal  No.  2 


LaSalle  3rd  Vein 
Colchester 


Coal  No.  1 


Rock  Island 
Murphysboro  (a) 
Assumption  (A) 


Note:  (A)  Correlation  with  Coal  No.  1  now  considered  doubtful. 
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Topography  and  Drainage 

The  surface  topography  of  the  area  underlain  by  Illinois 


coal  measures  largely  results  from  the  effects  of  glacial  erosion 
and  deposition  in  the  northern  and  central  portions  and  from  the 
effects  of  the  Ozark  uplift  in  the  southern  portion.  The  glaci¬ 
ated  portion  of  the  field  is  characterized  by  (1)  broad  river 
valleys;  (2)  dissected,  interstream,  glacial  plains  of  the  Illinoisan 
drift  sheet  in  central  and  western  Illinois;  and  (3)  morainic  ridges 
and  intermorainic  till  plains  of  the  later  glacial  stages  In  the 
northeastern  portion  of  the  field.  In  the  southern  area  the  erosion 
of  folded  and  faulted  strata  has  resulted  In  more  or  less  irregular¬ 
ly  disposed  sandstone  ridges  and  intervening  valleys  cut  in  shale. 

The  Mississippi  River  forms  the  entire  western  boundary 
of  Illinois.  The  north-central  and  western  portions  of  the  State, 
however,  are  largely  drained  by  the  Illinois  River  and  its  principal 
tributaries,  the  Spoon  and  Sangamon  Rivers.  The  south-central  and 
southern  portions  of  the  State  are  largely  drained  into  the  Missis¬ 
sippi  and  Ohio  Rivers  by  the  Kaskaskia,  Big  Muddy,  and  Saline  Rivers. 
The  eastern  portion  of  the  State  drains  into  the  Wabash  River,  of 
which  the  Vermilion,  Embarrass,  and  Little  Wabash  Rivers  form  the 
principal  tributaries. 


Sources  of  Information 


The  coal  resources  of  Illinois  have  been  the  subject  of 


relatively  continuous  surveys  and  Investigations  since  the  beginning 
of  commercial  mining  around  1830.  The  Illinois  State  Geological 
Survey  was  established  in  1851  and  since  that  time  has  conducted 
widespread  investigations,  both  individually  and  in  cooperation  with 
the  U.  S.  Bureau  of  Mines  and  the  Department  of  Mining  Engineering 
of  the  University  of  Illinois,  on  coal  occurrence  and  on  its  physical 
and  chemical  characteristics.  The  records  and  results  of  these  con¬ 
tinuing  publications  now  afford  a  comprehensive  knowledge  of  the  coal 
resources  of  the  State. 

The  Illinois  Department  of  Mines  and  Minerals  has  compiled 
and  published  annual  production  statistics  by  mines  and  counties 
since  1882,  these  publications  affording  material  information  on  lo¬ 
cations,  depths,  and  thicknesses  of  beds  at  mines  in  areas  for  which 
no  other  specific  information  Is  available.  This  Department  also 
maintains  copies  of  mine  maps  of  current  and  abandoned  underground 
operations  for  the  major  producing  areas  in  the  State,  which  provide 
a  ready  means  of  determining  the  extent  of  depleted  areas  in  specific 
coal  beds. 


A  series  of  strip-mine  reconnaissance  maps,  prepared  in 


1946  and  1947  from  aerial  photographs  by  the  Central  States  Forest 
Experiment  Station,  U.  S.  Department  of  Agriculture,  indicates  the 
location  and  extent  of  areas  depleted  by  stripping  over  much  of  the 
State . 
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Additional  information  on  extent  and  quality  of  coal  beds 


in  Illinois  has  been  obtained  from  publications  of  the  U.S.  Bureau 
of  Mines,  the  U.S.  Geological  Survey,  the  major  railroads  serving 
the  coal -mining  areas,  and  other  organizations. 


While  the  references  described  above  generally  contain 


the  major  amount  of  available  Information  on  the  coal  deposits  of 
Illinois,  other  reports  and  investigations  were  examined  throughout 
the  survey. 

Survey  Methods  and  Procedure 


In  estimating  the  coal  reserves  of  Illinois,  all  perti¬ 


nent  information  available  from  the  literature  and  other  sources 
v/as  posted  on  previously  prepared  base  maps,  with  sources  of  in¬ 
formation  being  appropriately  indicated.  Each  base  map  covered  an 
area  consisting  of  one  degree  of  longitude  (east-west)  and  one-half 
degree  of  latitude  (north-south)  on  a  scale  of  1:62,500.  A  sepa¬ 
rate  print  of  each  base  map  was  used  for  each  coal  bed  within  the 
area,  provided  sufficient  information  was  available  to  permit  an 
evaluation  of  reserves. 


Having  posted  all  available  information  on  outcrop 


depth,  and  thickness  of  each  bed  on  each  base  map  area,  including 
the  extent  of  underground  and  strip-mine  depletion,  if  present,  the 
areas  underlain  by  coal  in  each  township  for  which  specific  data  or 
any  other  types  of  relevant  information  were  available  were  care¬ 
fully  analyzed  and  evaluated  prior  to  delineation  of  classified 
areas  of  reserves.  Individual  areas  depleted  by  underground  or 
strip  operations  were  demarcated  and  eliminated  from  further  measure 
merit  by  enclosure  within  a  limiting  line,  located  sufficiently  far 
out3ide  the  outermost  extents  of  the  mined-out  area  to  represent  the 
limit  of  the  probable  barrier  pillars  which  would  be  left  between 
the  depleted  area  and  subsequent  mining  operations .  Where  individ¬ 
ual  depleted  areas  approached  other  depleted  areas  to  such  an  ex¬ 
tent  that  subsequent  mining  operations  in  the  Intervening  areas 
v.'ould  not  be  practical,  as,  in  many  areas  of  major  depletion  by 
groups  of  mines  located  relatively  close  together,  the  entire  area 
was  demarcated  and  eliminated  from  further  measurement  by  a  similar 
limiting  line.  Since  the  property  lines  toward  which  mining  opera¬ 
tions  in  active  mines  may  be  expected  to  proceed  were  not  deter¬ 
mined  In  this  survey,  it  is  probable  that  some  portions  of  such 
Intervening  areas  thus  eliminated  may  be  undergoing  current  deple¬ 
tion.  The  amounts  of  such  reserves,  which  are  considered  relative¬ 
ly  minor  in  extent,  would  thus  not  be  Included  in  the  total  amount 
of  estimated  reserves. 


The  delineation  of  measured,  indicated,  and  inferred 


slrlppable  reserves  was  based  on  detailed  and  individual  examina¬ 
tion  of  areas  adjacent  to  the  coal  bed  outcrop  in  each  township 
containing  such  outcrop  locations.  Factors  taken  Into  account  in 
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estimating  the  presence  and  extent  of  strlppable  reserves,  included 
the  distribution,  frequency,  and  reliability  of  available  informa¬ 
tion,  the  accuracy  of  location  of  the  line  of  outcrop,  the  char¬ 
acter  of  the  slope  immediately  adjacent  to  the  outcrop  and  the  thick¬ 
ness  of  cover  and  width  of  the  potential  strlppable  area,  as  shown  by 
topographic  maps,  if  available,  the  character  of  the  overburden,  if 
known,  and  the  size,  shape,  and  extent  of  areas  already  depleted  by 
stripping'  or  shallow  underground  operations,  if  present.  In  esti¬ 
mating  strlppable  reserves,  the  amount  and  character  of  the  avail¬ 
able  information  are  relatively  much  more  important  than  in  esti¬ 
mating  underground  reserves,  because  of  the  determinative  interde¬ 
pendence  of  factors,  such  as  the  thickness  and  continuity  of  coal 
bed  and  the  thickness  and  character  of  overburden  in  a  relatively 
small  proportion  of  the  general  coal-bearing  area. 

An  additional  factor  in  estimating  areas  of  strlppable  re¬ 
serves  Is  the  economic  relationship  between  the  costs  of  recovery  of 
reserves  under  relatively  heavy  cover  by  the  stripping  method  and  by 
underground  mining.  While  the  determination  of  reserves  available 
for  the  manufacture  of  synthetic  liquid  fuels  properly  precedes  any 
consideration  of  costs  in  this  survey,  it  is  considered  relevant 
and  proper  to  classify  such  areas  of  reserves  as  primary  reserves 


for  underground  operation  rather  than  as  secondary  reserves  for 
strip-mine  operation  when  it  Is  estimated  that  underground  mining 
will  result  in  more  economic  recovery  than  strip  mining.  The  In¬ 
clusion  of  this  factor  In  the  several  determinative  criteria  enumer¬ 
ated  above  has  been  adopted  as  a  portion  of  the  procedure  followed 
In  this  survey. 

Having  demarcated  and  eliminated  from  further  measurement 
all  depleted  areas  and  having  delineated  any  areas  of  strlppable  re¬ 
serves  as  described  above,  the  remaining  areas  of  reserves  adjacent 
to  such  depleted  and  strlppable  areas  and  to  outcrops,  including 
any  portions  of  the  bed  disclosed  by  drill  hole  or  isolated  shaft 
records,  were  classified  by  lines  defining  the  various  areas  of 
measured,  indicated,  and  inferred  underground  reserves  as  warranted 
by  the  available  Information  and  according  to  the  definitions  es¬ 
tablished  in  Part  II  of  this  report.  •  Distinctions  between  primary 
and  secondary  underground  reserves  were  based  on  average  thicknesses 
of  bed  within  each  township. 

Each  classified  area  of  reserves  within  each  township,  as 
thus  delineated,  was  measured  by  planimeter  to  determine  acreage, 
this  figure  then  being  multiplied  by  average  thickness  of  the  bed 
as  developed  from  the  data  and  by  a  constant  of  1,800  tons  per 
acre-foot,  following  U.  S.  Geological  Survey  procedure,  to  estimate 
the  number  of  tons  in  place.  The  data  on  thickness  of  coal  and 
cover  and  on  acreage  and  quantity  of  reserves  were  then  tabulated., 
by  townships ^  on  basic  Coal  Data  Sheets*,  with  the  Information  and 
estimated  quantities  of  reserves  in  each  township  being  grouped  by 
individual  beds  in  each  county. 


*Complete  sets  of  the  basic  Coal  Data  Sheets  are  available  at  the 
specific  depositories  listed  In  Exhibit  No.  5. 
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Preliminary  analysis  of  available  data  on  Illinois  coal 
deposits  indicated  that  consideration  of  coal  reserves  as  raw  ma¬ 
terial  for  synthetic  liquid  fuels  plant  supply  could  best  be  con¬ 
ducted  on  Individual  coal  beds  in  the  specific  counties  underlain 
by  such  coal  beds.  Since  it  was  found  that  information  on  minor 
coal  beds  either  indicated  that  specific  beds  were  too  discon¬ 
tinuous  or  too  thin  for  estimation  of  reserves  according  to  the 
definitions  employed  in  this  survey,  or  were  insufficient  to  permit 
any  estimates  of  reserves,  such  beds  were  excluded  from  further  con¬ 
sideration.  The  coal  beds  selected  for  further  consideration,  in 
descending  order  of  stratigraphic  occurrence,  were  as  follows: 

Coal  No.  7 
Coal  No.  6 
Coal  No.  5 

Indiana  Coal  No.  5(C) 

Coal  No.  2 
Davis  (A) 

Willis  (B) 

Note:  (A)  In  Saline  and  Gallatin  Counties. 

(B)  In  Gallatin  County. 

(c)  In  Edgar  and  Lawrence  Counties. 


Reserves  of  Indiana  Coal  No.  5,  approximately  correlative 
with  Illinois  Coal  No.  5, , extend  westward  from  larger  reserves  in 
Indiana  into  southeastern  Edgar  and  eastern  Lawrence  Counties. 

Although  the  coal  production  of  Illinois  Is  frequently 
subdivided  into  nine  major  coal-producing  districts  in  industrial 
practice,  the  use  of  districts  as  definite  areas  Is  commonly  re¬ 
stricted  to  areas  of  producing  mines.  Reserves  of  individual  coal 
beds  removed  from  such  productive  areas  would  not  commonly  be  rec¬ 
ognized  as  portions  of  these  districts.  The  analyses  of  available 
data  on  Illinois  coal  deposits,  accordingly,  were  conducted  by 
counties  rather  than  by  districts.  Brief  descriptions  of  the  in¬ 
dustrial  coal-producing  districts  are  presented  in  Exhibit  No.  6. 

Strip  mining  has  been  a  major  factor  in  Illinois  coal 
production  since  1925  and  has  exceeded  20  percent  of  total  annual 
production  since  1937 .  During  this  period  the  areas  adjacent  to 
the  outcrops  of  the  principal  coal  beds  have  been  extensively 
stripped  and  even  more  extensively  prospected  for  potential  strip- 
mine  operation.  The  result  has  been  that  the  major  portion  of  the 
strippable  reserves  of  sizes  adequate  for  consideration  as  synthe¬ 
tic  liquid  fuels  plant  supply,  under  the  definitions  followed  in 
this  survey,  are  now  either  in  active  operation  or  are  held  by 
present  mining  companies  for  future  operation. 

Under  the  definitions  employed  in  this  survey  for  de¬ 
lineating  areas  of  measured,  indicated,  and  inferred  coal  re¬ 
serves,  estimates  of  measured  and  indicated  classes  of  reserves 
are  largely  based  upon  positive  points  of  observation  at  maximum 
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intervals,  as  provided  by  the  respective  definitions.  Estimates  of 
inferred  reserves,  however,  are  based  largely  upon  assumptions  of  , 
extent,  continuity,  and  thickness  for  which  there  is  regional  geo¬ 
logic  evidence.  While  available  evidence  of  continuity  and  persist 
ence  of  individual  coal  beds  has  thus  been  taken  into  account  in 
projecting  areas  of  inferred  reserves  beyond  areas  of  measured  and 
indicated  reserves,  the  resultant  estimates  are  regarded  only  as 
provisional  until  further  evidence  from  new  or  hitherto  undisclosed 
exploration  becomes  available. 


The  information  used  in  this  survey  was  generally  based 


on  data  from  major  sources  such  as  Federal  and  State  publications, 
railroads,  coal  trade  associations,  annual  production  statistics, 
etc.  Neither  time  nor  funds  were  available  to  this  project  for 
complete  collection  of  all  potential  information  in  the  hands  of 
private  interests.  Since  information  from  these  sources  would  prob 
ably  increase  the  usable  information  on  extent  of  demonstrated 
coal  reserves  above  that  available  from  most  publications,  the  esti 
mated  primary  reserves  in  this  survey  would  probably  tend  to  be¬ 
come  increased  rather  than  decreased  as  when  such  additional  in¬ 
formation  may  become  available  in  the  future. 


The  diagram  on  the  opposite  page,  has  been  prepared  to 


indicate  graphically  the  results  of  the  previously  described  Survey 
Methods  and  Procedure,  as  these  may  appear  on  the  individual  base 
maps  on  which  the  various  coal  data  are  shown  in  detail. 


Elimination  of  Counties  Not  Meeting  Requirements  of  Survey 


As  indicated  in  the  table  which  follows,  there  are  84 


counties  in  Illinois  which  are  entirely  or  in  part  underlain  by 
coal-bearing  strata.  Six  of  these  counties  (second  column  of  the 
table)  were  eliminated  from  further  consideration,  because  pre¬ 
liminary  investigation  revealed  them  to  be  located  in  a  fringe 
position  too  .close  to  the  outermost  edge  of  the  coal-bearing  for¬ 
mation  to  contain  appreciable  mlnable  areas  of  any  of  the  coal 
beds. 


The  available  Information  on  each  of  the  remaining  78 


counties  was  then  compiled  by  coal  beds  and  examined  In  detail. 
After  this  detailed  study  it  was  found  that  there  were  25  addi¬ 
tional  counties  (third  column  of  table)  in  which  either  reported 
Isolated  reserves  were  Insufficient  in  amount  to  warrant  con¬ 
sideration  as  synthetic  liquid  fuels  plant  supply  or  in  which 
available  Information  on  depth,  continuity,  thickness  and  number 
of  coal  beds  was  insufficient  to  permit  estimates  of  reserves. 
These  counties  were  also  eliminated  from  further  consideration 
in  this  report,  although  detailed  descriptions  are  given  in 
Appendix  A. 
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The  elimination  of  31  counties  as  described  above  left  53 
of  the  original  84  counties  in  which  the  coal  reserves  appeared  to 
qualify  as  suitable  for  synthetic  liquid  fuels  production.  These 
counties  are  enumerated  in  the  last  column  of  the  table,  and  a 
summary  of  their  recoverable  coal  reserves  is  shown  in  Exhibit 
No.  7.  The  following  section  of  the  report  describes  the  nature 
and  extent  of  the  coal  beds  in  these  counties  and  presents  some 
data  relating  to  present  commercial  production. 


Selection  of  Counties  in  Illinois  Containing 
Coal  Reserves  Suitable  for  Production  of 
Synthetic  Liquid  Fuels  


All  Counties  Counties  Eliminated  because  of  Counties 
Containing  Fringe  Position  Isolated  and  Selected  as 

Coal-bearing  near  Outermost  Insufficient  Suitable  for 

Strata _  _ Limit _  Reserves  (A)  Consideration 


Adams 

Bond 

Brown 

Bureau 


Cass 

Champaign 

Christian 

Clark 

Clay 

Clinton 

Cole3 

Crawford 

Cumberland 

DcWitt 

Douglas 

Edgar 

Edwards 


Effingham 

Fayette 

Ford 

Franklin 

Ful ton 

Gallatin 

Greene 

Grundy 

Hamilton 

Hardin 

Hancock 

Henderson 

Henry 

Iroquois 

Jackson 


Jasper 

Jefferson 


Hardin 

Henderson 


Adams 

Brown 

Cass 

Champaign 

Clark 


Coles 

Crawford 

Cumberland 

DeWitt 

Douglas 


Ford 


Bond 

Bureau 

Christian 

Clay 

Clinton 


Edgar 

Edwards 

Effingham 

Fayette 

Franklin 

Fulton 

Gallatin 

Greene 

Grundy 

Hamilton 


Hancock 


Iroquois 


Henry 

Jackson 

Jasper 

Jefferson 
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Selection  of  Counties  in  Illinois  Containing 
Coal  Reserves  Suitable  for  Production  of 
_ Synthetic  Liquid  Fuels _ 

(Continued) 


All  Counties 
Containing 
Coal -bearing 
Strata 


Counties  Eliminated  because  of  Counties 
Fringe  Position  Isolated  and  Selected  as 

near  Outermost  Insufficient  Suitable  for 

_ Limit  Reserves  (A)  Consideration 


Jersey 

Johnson 

Kankakee 

Knox 

LaSalle 

Lawrence 

Livingston 

Lee 

Logan 

Macon 

Macoupin 

Madison 

Marion 

Marshall 

Mason 

McDonough 

McLean 

Menard 

Mercer 

Monroe  *  ’ 

Montgomery 

Morgan 

Moultrie 

Peoria 

Perry 

Piatt 

Pike 

Pope 

Putnam 

Randolph 

Richland 

Rock  Island 

Saline 

Sangamon 

Schuyler 

Scott 

Shelby 

Stark 

St.  Clair 

Tazewell 

Union 


Johnson 


Lee 


Monroe 


Mason 

McDonough 


Mercer 


Morgan 

Moultrie 


Piatt 

Pike 


Pope 


Rock  Island 


Scott 


Jersey 

Kankakee 

Knox 

LaSalle 

Lawrence 

Livingston 

Logan 

Macon 

Macoupin 

Madison 

Marion 

Marshall 


McLean 

Menard 


Montgomery 


Peoria 

Perry 


Putnam 

Randolph 

Richland 

Saline 

Sangamon 

Schuyler 

Shelby 
Stark 
St.  Clair 
Tazewell 


Union 
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Selection  of  Counties  in  Illinois  Containing 
Coal  Reserves  Suitable  for  Production  of 
_ _ Synthetic  Liquid  Fuels _ 

(Concluded) 


All  Counties  Counties  Eliminated  because  of  Counties 


Containing 

Coal-bearing 

Strata 

Fringe  Position 

near  Outermost 
Limit 

isolated  and 

Insufficient 
Reserves  (a) 

Selected  as 
Suitable  for 
Consideration 

Vermilion 

Wabash 

Warren 

Washington 

Wayne 

White 

Will  _ 

Warren 

Vermilion 

Wabash 

Washington 

Wayne 

White 

Will 

Williamson 

Williamson 

Woodford 

Woodford 

Note:  (A)  Descriptions  of  these  counties  rejected  from 

further  consideration  for  synthetic  liquid 
fuels  plant  supply  are  included  in  Appendix  A. 


Description  of  Coal  Reserves  in  Selected  Counties 


Bond  County .  (See  Exhibit  No.  4  for  references  below.) 

Bond  County  is  located  in  the  southwest  portion  of  the  Illinois 
coal  field.  The  general  dip  of  the  coal  beds  is  toward  the  south 
and  east,  although  the  presence  of  minor  local  folds  may  modify  the 
direction  of  dip  in  some  locations.  No  production  was  reported 
from  Bond  County  in  U.S.  Bureau  of  Mines  publication,  M.M.S. 

No.  1807,  Bituminous  Coal  and  Lignite  in  1948".  The  last  reported 
pr2  «5tion  in  annual  reports  of  the  Illinois  Department  of  Mines 
and  Minerais  was  in  1937,  although  approximately  7,350,000  tons  are 
indicated  as  having  been  produced  in  Bond  County  subsequent  to  1882. 


<  ,  Available  information  on- coal  occurrences  in  Bond  County 

indicates  that  there  are  substantial  reserves  of  coal  No.  6  and 
relatively  limited  reserves  of  coal  No.  5,  which  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 


_  Coal  No .  6  is  the  principal  bed  in  this  county. 
inMr£bl  i^orraation  indicates  that  this  bed  underlies  most  of  the 

tb!  nl!°Unty%but  13  not  of  suff,icient  thickness  throughout,  due  t< 
th®  Presence  of  narrow  cut-out  areas  in  the  northwestern  portion  of 

<  dn  wki°h  the  coal  is  either  absent  or  less  than  2  feet 

has  ?i3^Wh!fe’  5he  coal  averaSes  7  feet  in  thickness  and 

reserves  of?.h^™!?^3  °f  approximately  400  feet.  The  estimated 
of  this  coal  in  Bond  County  are  contiguous  with  reserves 


(References:  7,  31,  33) 
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County  ?omtheesoShM°ntSOmery  °OUnty  tC  the  n0rth  and  ln  Cllnton 


Coal  No.  5  has  been 
lie  coal  No.  6  in  the  northwestern 
has  an  average  thickness  of  5  ft  7 
serves  ln  this  area  are  contiguous 
southern  Montgomery  County  and  are 
tion  ln  this  survey. 


determined  by  drilling  to  under- 
portion  of  Bond  County,  where  It 
in.  The  relatively  limited  re- 
with  reserves  of,  the  same  bed  in 
suitable  for  further  considera¬ 


te  „  Bgreau_County.  (See  Exhibit  No.  4  for  references  below) 
Bureau  County  lies  along  the  northern  boundary  of  the  coal  measures 
in  the  northwestern  portion  of  the  Illinois  cLl  field?  The  c oaf 
measure  dip  slightly  toward  the  southeast  in  the  western  plrt  oe 

in  Bu?eaSuaCountyefoiStha? 

ttoftwo1-  ff 1 5  fata  °n  bl^i«°us  coal  produc?ionhLN1948  indicate  ' 
year.1™  strlP  mines  produced  approximately  686,000  tons  in  that 

j.,  Available  information  on  coal  occurrences  Indicates  that 

fnn?Lare  sub?tanNal  reserves  of  No.  2  and  No.  6  coal,  which  warrant 
plant  supply!  rat  °n  aS  ra”  for  synthetic  liquid  fuels 

of  the  count v  ,6  outor°Ps  across  the  southwestern  portion 

OI  the  county.  With  thicknesses  varying  from  less  than  2  ft  0  in 

as  much  as  4  ft  8  in.  The  bed  Is  commonly  separated  Into  two* 

Se1w  ys!ti  ale  Pat!lnS  fr°m  1/4  ln'  t0  2  in.Pin  thictaess 
thl l bt*  ?peratd°ns  are  currently  producing  their  output  from 

this  b_d,  the  ma^n  portion  of  reserves  In  this  county  are  available 
only  by  underground  operation.  The  area  of  estimated  reserves  is 

H.enr^and^fsr?  £ontdfu°us  ™lth  other  reserves  in  this  same  bed  in 
■p  y  d  Stark  Counties.  Coal  No.  6  has  also  been  mined  In  eastern 

of  the  '°UnV2d,.Tln  western  LaSalle  County  as  the  "secondlvein  bed" 
of  ^\ns°-Jalled  Longwall  District"  of  northern  Illinois.  The 
available  information  indicates  that  reserves  in  the  eastern  area  are 
too  limited  In  extent  to  warrant  further  consideration. 

,,  ,  Coal  No.  5  underlies  a  small  area  In  the  extreme 

?nU£hiaftern  coJner  of  Bureau  County.  This  bed  is  highly  irregular 
thickness  and  continuity,  with  extensive  areas  in  which  the  bed 

^1r?pl?ced  sandstone.  Elsewhere  within  the  county  this  bed 

^rft^h!fcioSs1^UME  bed  13  lnsufficlent  toew!?: 


(References:  2,  6,  10,  13,  31,  33) 
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Although  Coal  No.  2  Is  considered  to  underlie  large 
portions  of  Bureau  County,  its  former  outcrop  is  now  generally 
obscured  by  glacial  drift.  Scattered  records  indicate  that  the 
bed  is  commonly  less  than  2  ft  6  in.  In  thickness  across  the  west¬ 
ern  and  central  portions  of  the  county,  but  thickens  to  a  maxi¬ 
mum  of  4  ft  10  in.  in  the  eastern  portion  of  the  county,  where  this 
coal  forms  a  part  of  the  "Longwall  District"  in  which  the  No.  2 
bed  was  once  widely  mined.  A  substantial  area  of  estimated  re¬ 
serves,  with  thicknesses  ranging  from  3  ft  4  in.  to  3  ft  6  in.,  and 
at  depths  of  approximately  450  feet,  is  present  in  the  east-central 
portion  of  the  county,  where  they  are  adjacent  to  and  contiguous 
with  similar  reserves  in  the  same  bed  in  western  LaSalle  County  and 
in  northern  Putnam  County.  These  reserves  are  sufficient  in  extent 
to  warrant  further  consideration  in  the  production  of  synthetic 
liquid  fuel. 

Christian  County.  (See  Exhibit  No.  4  for  references  below) 
Christian  County  is  located  In  central  Illinois  in  the  west-central 
portion  of  the  coal  field.  The  regional  dip  of  the  coal  beds  ap¬ 
proximates  14  feet  per  mile  toward  the  southeast,  with  minor  local 
variations.  Bureau  of  Mines  data  on  bituminous  coal  production  for 
1948  Indicate  that  approximately  7,980,000  tons  were  produced  in 
Christian  County  in  that  year,  entirely  from  underground  operations. 
The  annual  report  of  the  Illinois  Department  of  Mines  and  Minerals 
for  1948  indicates  that  the  entire  production  In  this  county  was 
from  the  No.  6  bed. 

Available  information  on  coal  occurrences  in  Christian 
County  Indicates  that  substantial  reserves  of  coals  No.  5  and  No. 

G  are  present  in  sufficient  extent  to  warrant  further  considera¬ 
tion  as  synthetic  liquid  fuels  plant  supply.  While  other  coal  beds 
are  present,  the  information  is  either  too  limited,  or  indicates 
that  such  beds  are  too  irregular,  to  permit  estimating  of  reserves. 

Coals  No.  8  and  No.  7  occur  persistently  in  drill¬ 
hole  and  shaft  records  across  the  county,  but  are  generally  limited 
to  less  than  2  ft  0  in.  in  thickness,  being  considered  largely  as 
aorizon  markers.  The  available  information  indicated  that  these 
Dcds  are  insufiicient  in  thickness  to  warrant  further  consideration. 

Coal  No.  6  has  been  mined  in,  and  underlies  most  of, 
tne  north-central  portion,  and  a  substantial  area  in  the  south¬ 
eastern  portion,  of  the  county.  A  large  barren  area  separates 
^.’.csc  two  portions  of  the  No.  6  bed  reserves,  in  which  the  coal 
v-as  either  never  deposited  or  was  removed  by  erosion  after  deposi- 
-x°n  with  later  deposition  of  sandstone  and  shale  at  the  original 
-oal  horizon.  This  barren  area  extends  into  Shelby  County  on  the 
cact  and  lnto  Montgomery  County  on  the  southwest.  Coal  No.  6  thins 


(References:  7,  13,  24,  26,  31,  33) 


65 


✓ 


66 


and  disappears  toward  the  north  at  about  the  south  line  of  the 
northernmost  three  townships  In  Christian.  This  line,  together 
with  its  westward  continuation  into  Sangamon  County,  marks  the 
northern  limits  of  the  No.  6  coal  bed  of  southern  Illinois.  This 
bed  reappears  to  the  north  In  Tazewell,  Peoria,  and  Fulton  Counties. 


In  the  two  separate  coal-containing  portions  of 
Christian  County,  coal  No.  6  varies  from  3  ft  7  In.  to  9  ft  9  in. 
in  thickness,  averaging  approximately  7  ft  0  in.  in  the  northern 
portion  and  approximately  8  ft  0  in.  in  the  southeastern  portion. 

The  coal  bed  varies  in  depth  from  approximately  300  feet  in  the 
northwestern  portion  of  the  county  to  approximately  700  feet  in  the 
southeastern  portion.  The  northern  area  of  reserves  Is  adjacent  to 
and  contiguous  with  reserves  of  the  same  coal  in  southern  Sangamon 
County  and  in  northern  Montgomery  County.  The  southeastern  area 
of  reserves  Is  adjacent  to  and  contiguous  with  other  reserves  of  the 
same  coal  in  southwestern  Shelby  County  and  in  northeastern 
Montgomery  County.  These  two  areas  of  reserves  are  sufficient  in 
extent  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply. 


Coal  No.  5  underlies  the  northern  portion  of  the 
county,  where  it  varies  from  4  ft  2  in.  to  7  ft  7  in.  In  thickness 
and  ranges  in  depth  from  310  to  675  feet  below  the  surface.  The 
southern  line  of  this  area,  together  with  its  westward  extension 
into  Sangamon  County,  marks  the  southern  limits  of  the  workable 
No.  5  coal  of  central  Illinois.  The  available  information  indi¬ 
cates  that  there  are  sufficient  reserves  of  this  coal  to  warrant 
further  consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  2  has  been  encountered  In  the  deeper  drill 
holes  and  it  is  believed  that  an  abandoned  deep  mine  In  the  north¬ 
east  corner  of  the  county  was  working  in  a  lower  bench  of  this 
bed.  Information  on  this  coal  is  too  limited  to  establish  suffi¬ 
cient  extent  so  as  to  warrant  further  consideration  for  synthetic 
liquid  fuels  plant  supply. 


Coal  No.  1  is  considered  to  have  been  worked  at  one 
mine  near  the  center  of  the  east  line  of  the  county,  at  a  depth  of 
1,004  feet  below  the  surface,  the  deepest  mine  in  the  State.  The 
average  thickness  of  coal  in  this  mine  was  3  ft  6  In.  The  avail¬ 
able  information  Is  too  limited  to  permit  estimates  of  reserves. 

Clay  County.  (See  Exhibit  No.  4  for  references  below) 

Clay  County  is  locate J  In  the  southeast  portion  of  the  Illinois 
coal  field,  where  the  coal-bearing  strata  occur  near  the  axis  of  .the 
deepest  trough  of  the  Illinois  coal  basin.  The  general  dip  of  the 


(References?  25,  31,  33) 
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coal  beds  is  toward  the  east.  No  production  has  been  reported 
from  Clay  County  by  either  the  Bureau  of  Mines  or  the  Illinois  De¬ 
partment  of  Mines  and  Minerals. 

Available  information  on  coal  occurrences  in  Clay  County 
indicates  that  there  are  substantial  reserves  of  coal  No.  5  and 
coal  No.  6,  which  warrant  further  consideration  for  synthetic 
liquid  fuels  plant  supply. 

Coal  No.  6  underlies  approximately  the  eastern 
half  of  the  county.  While  no  coal  has  been  mined  from  Clay  County, 
the  presence  of  coal  No.  6  has  been  extensively  determined  by  numer¬ 
ous  oil  tests,  which  have  been  put  down  through  the  coal  horizon 
during  the  past  ten  years. •  Many  of  these  oil  tests  were  examined 
during  drilling  by  members  of  the  Illinois  Geological  Survey,  who 
determined  the  depth  and  thickness  of  the  coal  beds  encountered 
in  the  drilling  process.  Coal  No.  6  occurs  at  depths  ranging  from 
9o0  to  1,140  feet  below  the  surface,  with  thicknesses  varying 
from  2  ft  0  in.  to  4  ft  0  in.  While  the  numerous  drill  holes  in¬ 
dicate  the  presence  of  the  coal  bed  and  its  approximate  thickness, 
the  information  derived  from  such  drilling  does  not  indicate  the 
quality  of  the  coal  or  the  physical  characteristics  of  the  roof, 
coal  bed,  and  floor.  Such  available  information  indicates,  how¬ 
ever,  that  Clay  County  contains  sufficient  reserves  of  the  No.  6 
coal  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply. 


Coal  No.  5  likewise  has  been  shown  by  oil  tests  to 
underlie  large  areas  in  Clay  County.  The  depths  of  this  bed  range 
from  885  to  1,185  feet  below  the  surface,  and  the  coal  bed  varies 
from  1  ft  0  in.  to  4  ft  0  in.  in  thickness.  While  the  numerous 
di  ill  holes  do  not  disclose  the  quality  of  the  coal  nor  the  physical 
characteristics  of  the  roof,  coal  bed,  and  floor,  they  are  suffi¬ 
cient  in  extent  to  indicate  the  presence  of  sufficient  reserves  to 
warrant  further  consideration  as  synthetic  liquid  fuels  plant  sup- 


Clinton  County.  (See  Exhibit  No,  4  for  references  below) 
Clinton  Councy  is  located  in  the  southwestern  portion  of  the 
Illinois  coal  field.  The  general  dip  of  the  coal  beds  is  toward  the 
uast,  although  the  presence  of  minor  local  folds  may  modify  the 
direction  of  dip  at  some  locations.  Bureau  of  Mines  data  on  bitu¬ 
minous  coal  production  for  1948  indicate  that  approximately  296.000 
-ons  were  produced  in  Clinton  County  in  that  year,  all  of  which  was 
*rom  underground  operations.  The  annual  report  of  the  Illinois 
Department  of  Mines  and  Minerals  for  1948,  indicates  that  the  en¬ 
tire  production  in  this  county  was  from  the  No,  6  bed. 


(References:  7,  24,  31,  33,  36) 
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Available  information  on  coal  occurrences  in  Clinton 
County  indicates  that  substantial  reserves  of  coal  No.  6  and  rela¬ 
tively  limited  reserves  of  coal  No.  5  are  present  in  sufficient  ex¬ 
tent  to  warrant  further  consideration  as  synthetic  liquid  fuelo 
plant  supply.  While  other  coal  beds  are  present,  the  information 
is  either  too  limited  or  indicates  that  such  beds  are  too  irregular 
to  permit  estimating  of  reserves . 

Coals  No.  8  and  No.  7  have  been  found_in_a  few  scat¬ 
tered  drill  holes  across  tKe  county,  but  are  generally  less  than  2 
ft  0  in.  in  thickness  and  are  considered  largely  as  horizon  markers. 
The  available  information  on  these  beds  is  insufficient  to  warrant 
further  consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  6  is  indicated  by  mine  and  drill-hole  in¬ 
formation  to  underlie  alT  of  Clinton  County  except  the  northeast- 
and  northwest  corners.  The  depth  of  this  bed  varies  from  approxi¬ 
mately  225  feet  near  the  west  line  of  the  county,  to  approximately 
550  feet  on  the  east  line.  The  coal  has  been  mined  extensively  In 
the  western  part  of  the  county  by  shaft  operations,  the  deepest  of 
which  was  440  feet  below  the  surface,  located  approximately  in  the 
center  of  the  county.  Where  present,  coal  No.  6  averages  approxi¬ 
mately  7  ft  0  in.  in  thickness.  The  available  information  indi¬ 
cates  that  a  narrow,  north-south  strip,  from  1  to  2  miles  In  wid-h, 
extends  in  a  north-south  direction  along  the  western  line  of  vhe 
county,  in  which  the  coal  bed  is  either  absent  or  of  limited  , hick¬ 
ness.  Sufficient  information  is  not  available  to  indicate  the  con¬ 
tinuity  of  the  bed  in  the  northeastern  portion  of  the  county. 
Elsewhere,  the  bed  is  persistent  in  character  and  exhibits  approxi¬ 
mately  the  same  mining  characteristics  common  to  this  bed  in  south¬ 
western  Illinois.  While  substantial  areas  of  the  No.  6  coal  have 
been  depleted  in  the  eastern  part  of  the  county,  sufficient  esti¬ 
mated  reserves  are  present  to  warrant  further  consideration  as  syn¬ 
thetic  liquid  fuels  plant  supply. 


Coals  No.  5  and  No.  2  occur  in  Clinton  County.  A 
large  proportion  of  the  drill-hole  information  terminates  in  the 
underclay  of  the  No.  6  coal.  In  consequence,  the  possible  occur¬ 
rence  of  coal  beds  below  the  No.  6  bed  has  not  been  thoroughly 
developed.  Coal  No.  5  has  been  determined  by  drilling  to  underlie 
coal  No.  6  in  a  relatively  small  area  in  central  western  Clinton 
County.  Coal  No.  2  has  been  encountered  in  scattered  drill-hole 
locations  across  the  county,  but  the  available  Information  is  too 
limited  to  permit  any  estimates  of  reserves  for  this  bed. 


Edgar  County.  (See  Exhibit  No.  4  for  references  belowO 
Edgar  County  is  located  approximately  in  the  center  of  the  eastern 
line  of  counties  in  the  Illinois  coal  field.  The  general  dip  of 
the  coal  beds  Is  toward  the  southwest.  Bureau  of  Mines  da. a  on 


(References:  3,  31,  33) 
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bituminous  coal  production  for  1948,  indicate  that  approximately 
28,000  tons  were  produced  by  underground  mining  from  Edgar  County 
in  that  year.  The  annual  report  of  the  Illinois  Department  of 
Mines  and  Minerals  for  1948  does  not  indicate  the  bed  correlation. 

The  available  information  on  coal  occurrences  in  Edgar 
County  indicates  that  substantial  reserves  of  Indiana  coal  No.  5 
extend  into  the  southeastern  portion  of  Edgar  County  from  the 
mining  districts  of  southwestern  Vermilion  County  and  northwestern 
Vigo  County  in  Indiana.  Limited  information  indicates  that  this 
bed  varies  from  4  ft  0  in.  to  6  ft  0  in.  in  various  portions  of  the 
county  and  that  the  reserves  are  sufficient  in  extent  to  warrant 
further  consideration  as  synthetic  liquid  fuels  plant  supply. 

Limited  drill-hole  information  indicates  that  other 
Indiana  coal  beds  may  also  extend  into  Edgar  County  from  the  east. 
These  beds  have  been  tentatively  correlated  with  the  No.  6  and  the 
Mo.  3  beds  of  Indiana,  but  the  available  information  is  too  limited 
to  permit  the  estimating  of  any  reserves  for  these  beds.  It  is 
prooable  that  information  not  now  available,  as  well  as  information 
which  will  probably  be  obtained  in  the  future,  may  result  in  es¬ 
tablishing  substantial  areas  of  reserves  of  one  or  more  coal  beds 
in  eastern  Edgar  County. 

Edwards  County.  (See  Exhibit  No.  4  for  references  below) 
Edwards  County  is  located  in  the  southeastern  portion  of  the 
Illinois  coal  field,  with  the  southeastern  corner  of  this  county 
bordering  on  the  Wabash  River  which  forms  the  eastern  boundary  of 
the  Sta^e  in  this  area.  The  coal  measures  occur  along  or  near  the 
central  axis  of  the  deepest  portion  of  the  Illinois  coal  trough. 

The  regional  dip  of  the  coal  beds  is  toward  the  west.  No  produc¬ 
tion  has  been  reported  from  Edwards  County  by  the  Bureau  of  Mines 
or  the  Illinois  Department  of  Mines  and  Minerals. 

The  available  information  on  coal  occurrences  in  Edwards 
County  is  largely  confined  to  that  supplied  by  the  drilling  of 
numerous  oil  tests,  which  have  been  made  during  the  past  decade  In 
this  portion  of  Illinois.  The  drilling  of  a  substantial  number  of 
the  oil  oests  was  accompanied  by  close  examination  and  observation 
by  members  of  the  Illinois  Geological  Survey.  A  number  of  the 
-brlldr  holes  encountered  one  or  more  coal  beds  at  depths  ranging 
lj’om  GEO  to  nearly  1,500  feet  below  the  surface  in  this  county, 
me  uppermost  of  these  beds  occurs  approximately  from  850  to  1,000 
.eet  in  depth  and  is  reported  to  range  from  3  ft  0  in.  to  4  ft  0 
in.  in  thickness.  It  is  believed- that  this  is  the  Illinois  No.  6 
bed.  A  second  bed,  tentatively  correlated  with  the  No.  5  coal  and 
mnging  from  3  ft  6  in.  to  5  ft  0  in,  in  thickness,  is  frequently 
present  at  intervals  of  from  75  to  100  feet  below  the  No.  6  bed. 


(References:  25,  31,  33) 
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A  still  deeper  coal  bed  was  encountered  approximately  300  feet  below 
the  No.  6  bed.  The  information  on  the  latter  bed,  however,  is  in¬ 
sufficient  to  permit  correlation  or  estimates  of  any  possible  re¬ 
serves  . 


The  oil-test  drilling  is  sufficiently  uniform  to  permit 
the  estimates  of  small  areas  of  reserves  of  the  No.  6  and  the  No.  5 
beds  in  the  extreme  southeastern  corner  of  Edwards  County  where  they 
are  adjacent  to  and  connected  with  reserves  of  the  same  beds  in 
southeastern  Wayne  County. 

Effingham  County.  (See  Exhibit  No.  4  for  references  A  belpw) 
Effingham  County  lies  in  the  south-central  portion  of  the  Illinois 
coal  field,  with  the  coal-bearing  strata  occurring  approximately  in 
the  central  or  deepest  portion  of  the  Illinois  coal  trough.  No  pro¬ 
duction  was  reported  from  Effingham  County  in  1948  by  the  Bureau  of 
Mines  or  the  Illinois  Department  of  Mines  and  Minerals.  A  very 
small  amount  of  coal  has  been  mined  from  Effingham  County  in  the  66 
years  of  record  from  1882  to  1948  by  the  Illinois  Department  of 
Mines  and  Minerals.  This  production  is  considered  to  have  been  ob¬ 
tained  from  shallow,  uncorrelated  beds  which  occur  near  the  surface 
in  portions  of  the  county. 

A  small  number  of  oil  tests  have  been  examined  during 

•their  drilling  by  members  of  the  Illinois  Geological  Survey,  and 
workable  beds  were  observed  in  each  such  test.  The  uppermost  of 
these  beds  is  tentatively  correlated  with  the  No.  6  bed  and  occurs 
at  depths  of  from  525  to  760  feet  below  the  surface.  An  underlying 
bed,  occurring  at  depths  of  from  610  to  945  feet  below  the  surface, 
has  been  tentatively  correlated  with  the  No.  5  bed.  The  informa¬ 
tion  is  too  limited  to  permit  estimates  of  reserves  in  this  county 
except  in  the  extreme  southern  margin  of  the  county,  where  small 
areas  of  No.  6  and  No.  5  coal  are  present  at  locations  adjacent  to 
and  connected  with  larger  areas  of  reserves  of  the  same  beds  in 
northern  Clay  County. 

Fayette  County.  (See  Exhibit  No.  4  for  references  B  below) 
Fayette  County  is  located  in  the  south-central  portion  of  the 
Illinois  coal  field.  The  regional  dip  of  the  coal  beds  is  toward 
the  east.  No  production  has  been  reported  from  Fayette  County  by 
the  Bureau  of  Mines  or  the  Illinois  Department  of  Mines  and  Minerals. 

The  available  information  on  coal  occurrences  in  Fayette 
County  indicates  that  substantial  reserves  of  coal  No.  6  and  rela¬ 
tively  limited  reserves  of  coal  No.  5  are  present  in  sufficient  ex¬ 
tent  in  the  northwestern  portion  of  the  county  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 


•(References  A:  25,  31,  33) 
(References  B:  7,  26,  31,  33) 
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Coal  No .  6  underlies  the  northwestern  third  of 
Fayette  County,  where  it  is  adjacent  to  and  connected  with  larger 
areas  of  reserves  of  the  same  bed  in  eastern  Montgomery  County, 
northeastern  Bond  County,  and  southwestern  Shelby  County.  In  this 
area,  the  bed  averages  6  ft  6  in.  in  thickness.  The  available  in¬ 
formation  indicates  that  the  bed  tends  to  thin  and  become  irregular 
toward  the  central  and  southeastern  portions  of  the  county.  The 
information  on  occurrence  and  continuity  is  limited  to  the  evidence 
of  scattered  drilling.  This  information  is  sufficient,  however,  to 
indicate  the  presence  of  substantial  reserves. 


Coal  No.  5  has  been  determined  by  drilling  to  under¬ 
lie  a  small  area  in  the  northwestern  and  southeastern  portion  of  the 
county,  where  it  ranges  from  2  ft  6  in.  to  4  ft  0  in.  in  thickness, 
and  occurs  at  depths  from  600  to  900  feet  below  the  surface. 

Other  irregular  coal  beds  have  been  penetrated  at 
scattered  locations  over  the  county  by  the  drilling  to  the  No.  6 
bed.  Such  information  is  too  limited  to  permit  the  estimation  of 
reserves  for  any  other  bed  in  this  county. 

Franklin  County.  (See  Exhibit  No.  4  for  references  below.) 
Franklin  County  lies  in  the^  southern  portion  of  the  Illinois  coal 
field.  The  regional  dip  of  the  coal  beds  is  toward  the  north  and 
northeast.  The  western  boundary  of  Franklin  County  is  marked  by 
a  sharp  anticlinal  fold,  which  extends  in  a  north-south  direction 
W  across  the  eastern  edge  of  Perry  County  and  raises  the  coal  beds 
rrom  depths  of  400  feet  or  more  over  most  of  the  county  to  posi¬ 
tions  very  close  to  the  surface  at  the  crest  of  the  anticline.  A 
zone  of  predominately  northwest-southeast  faulting  extends  in  a 
general  east-west  direction  across  the  southern  portion  of  the 
county.  Bureau  of  Mines  data  on  bituminous  coal  production  for  1948 
Indicate  that  approximately  12,801,000  tons  were  produced  in 
franklin  County  in  that  year,  all  of  which  was  obtained  from  under¬ 
ground  operations.  The  annual  report  of  the  Illinois  Department  of 
Hines  and  Minerals  for  1948  indicates  that  the  entire  production 
irom  Franklin  County  was  obtained  from  the  No.  6  coal  bed. 


-  .  4  Available  information  on  coal  occurrences  in  Franklin 

tounty  indicates  that  substantial  reserves  of  No.  6  coal  are  pres- 
ont  in  the  northeastern  portion  of  the  county  in  sufficient  ex¬ 
tent  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply.  In  addition,  a  substantial  amount  of  No.  5  coal  is 
^resent  in  the  southwestern  corner  of  the  county,  where  reserves 
‘  3  e  adjacent  to,  and  contiguous  with,  larger  reserves 

counts  be(L in  30utheastern  Perry  County,  northeastern  Jackson 

, . ,  ^  n  northwestern  Williamson  County.  These  reserves  are 

ovn?hr extent  to  warrant  further  consideration  as 
synthetic  liquid  fuels  plant  supply. 


%  (References:  4,  20,  31,  33,  36) 
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Coal  No,  6  has  been  extensively  mined  in  the  south¬ 
western  third  of  Franklin  County,  where  this  bed  occurs  at  depths 
of  from  200  to  500  feet  below  the  surface.  In  this  mined-out  area, 
the  bed  ranged  from  6  ft  0  in.  to  over  12  ft  0  in.  in  thickness, 
averaging  approximately  8  ft  6  in.  As  originally  deposited,  large 
areas  of  coal  No.  6  in  southwestern  Franklin  County  contained  some 
of  the  highest  quality  coal  in  the  Illinois  coal  field.  The  quality 
of  the  remaining  reserves  is  relatively  inferior. 

Mining  operations  in  southwestern  Franklin  County 
have  been  somewhat  curtailed  by  the  presence  of  a  relatively  large, 
oval-shaped  area  extending  in  an  east-west  direction  across  a  por¬ 
tion  of  the  field  in  which  coal  No.  6  was  either  never  deposited  or 
was  eroded  after  deposition  and  subsequently  refilled  with  sandstone 
and  shale.  This  area  is  designated  as  the  "Mulkeytown  Split"  and 
has  been  well  defined  by  mining  operations  around  its  northern, 
eastern,  and  southern  perimeter. 

The  remaining  reserves  in  Franklin  County  are  deeper 
and  tend  to  be  of  poorer  quality  than  the  average  coal  which  has 
been  mined  from  the  southwestern  portion  of  this  county.  The  avail¬ 
able  Information  indicates  that  the  thickness  of  these  reserves 
ranges  from  5  ft  3  in.  to  10  ft  6  in.  The  bed  occurs  at  depths  of 
approximately  700  feet  along  the  northeastern  boundary  of  the  county, 
from  which  It  gradually  raises  toward  the  central  and  southern  por¬ 
tions  of  the  county.  These  reserves,  even  though  remaining  behind 
substantial  depleted  areas,  are  sufficient  in  extent  to  warrant 
further  consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  5  occurs  from  40  to  80  feet  below  Coal  No.  6 
in  Franklin  County .  Where  encountered  by  drilling,  this  bed  ranges 
from  3  ft  6  in.  to  5  ft  6  In.  in  thickness.  This  bed  has  not  been 
mined  in  Franklin  County  because  of  the  presence  of  the  thick,  high 
quality  No.  6  coal  above  it.  Substantial  reserves  of  this  bed  are 
present  in  the  southwestern  portion  of  Franklin  County,  however, 
where  they  adjoin  and  are  connected  with  larger  reserves  of  the  same 
bed  in  adjacent  counties.  While  this  bed  underlies  worked-out 
mines  In  the  overlying  No.  6  bed.  It  is  considered  that  the  reserves 
are  sufficient  in  extent,  continuity,  and  minability  to  warrant 
further  consideration  as  synthetic  liquid  fuels  plant  supply. 

The  numerous  drill  holes  to  the  No.  6  and  No.  5  coals 
in  Franklin  County  have  .encountered  thin,  irregular  beds  of  coal  at 
various  intervals  above  the  principal  commercial  bed.  Such  informa¬ 
tion  is  too  limited  to  permit  the  estimating  of  reserves  for  these 
coals.  A  few  deep  drillings  within  Franklin  County  also  Indicate 
the  presence  of  thin  and  irregular  beds  below  the  No.  5  bed,  but  the 
Information  on  such  occurrences  is  too  limited  to  permit  the  esti¬ 
mating  of  reserves. 


* 


72 


0 


Fulton  County.  (See  Exhibit  No.  4  for  references  below) 
Fulton  County  is  located  in  the  northwestern  portion  of  the  Illinois 
coal  field.  The  regional  dip  of  the  coal  beds  is  toward  the  east. 
Bureau  of  Mines  data  on  bituminous  coal  production  for  1948  in¬ 
dicate  that  approximately  5,744,000  tons  were  produced  in  Fulton 
County  in  that  year,  of  which  approximately  5,457,000  tons  were  pro¬ 
duced  from  10  stripping  operations.  The  annual  report  of  the 
Illinois  Department  of  Mines  and  Minerals  for  1943,  indicates  that 
approximately  85  percent  of  the  production  of  Fulton  County  was  ob¬ 
tained  from  the  No.  5  bed,  with  15  percent  being  obtained  from  the 
No.  6  bed. 


The  available  information  on  coal  occurrences  in  Fulton 
County  lndlcaoes  that  substantial  reserves  of  coals  No.  6  and  No. 

are  present  in  sufficient  extent  to  warrant  further  consideration 
ac  synthetic  liquid  fuels  plant  supply.  While  other  coal  beds  are 
present,  the  information  is  either  too  limited,  or  indicates  that 
such  beds  are  too  thin  to  permit  the  estimating  of  reserves. 

The  No.  6  bed  occurs  near  the  surface  in  the  north- 
::  oCrn  corner  of  Fulton  County  where  it  has  been  mined  extensively 
:.y  stripping  and  by  relatively  small  underground  operations.  This 
averages  3  ft  6  in.  in  thickness.  Although  extensively  de- 
< ' * ° ,J d ,  some  reserves  are  considered  to  remain  in  the  northeastern 
rorr.er  of  the  county,  where  they  adjoin  reserves  in  the  same  bed  in 
southeastern  Knox  County.  Coal  No,  6  becomes  thin  and  highly  im¬ 
pure  toward  the  east  and  is  not  minable  in  the  western  portion  of 
••corla  County  immediately  east  of  Fulton  County. 


The  No.  5  coal  underlies  large  areas  in  the  north- 
y.  .cm  portion  of  Fulton  County,  where  it  has  been  extensively 
ir.eu,  both  by  underground  and  stripping  operations.  While  this 
normally  occurs  from  50  to  65  feet  below  the  No.  6  bed,  the 
WO  cods  are  virtually  in  contact  in  local  areas.  Coal  No.  5 
'ir'lcc  from  3  ft  5  in.  to  4  ft  6  in.  in  thickness  and  is  persist- 
r;\:n  nature.  The  bed  is  characterized,  however,  by  irregular, 

♦  ?al4.??rtlngs  of  shale>  ranging  from  a  few  inches  to  several 
In  thickness,  which  intersect  the  coal  bed  and  must  be  handled 
*.  :‘°  ml^nS  operations.  These  vertical  partings  are  commonly 

..  .‘*n  as  horsebacks  .  Although  extensively  mined,  substantial 
.'•ic  of  reserves  remain  in  the  northeastern  portion  of  Fulton 
.  wharJ  they  adjoin  and  are  connected  with  smaller  areas  of 
•  ’  3  bhe  same  bed  ln  southeastern  Knox  County.  The  con- 

of  ™e  No-  5  coal  east  of  Fulton  County  is  interrupted  by 
‘.;^n0r5h"S?Uth  cutout>  which  lies  mainly  in  southwestern 

cun  y,  but  extends  into  a  portion  of  eastern  Fulton  County. 


A*  Terences : 
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Coal  No,  2  outcrops  in  a  northeast-southwest  direction 
across  the  southeastern  portion  of  Fulton  County,  where  it  has  been 
mined  by  small  local  operations.  The  available  information  on  this 
bed  is  too  limited  to  permit  the  estimating  of  reserves. 

Coal  No.  1  occurs  in  local  areas  in  the  central  part 
of  Fulton  County.  While  sometimes  occurring  in  thicknesses  up  to 
4  ft  0  -in.,  this  bed  is  very  erratic  in  thickness  and  in  continuity. 
The  available  information  indicates  that  this  bed  is  too  limited  in 
occurrence  and  extent  to  warrant  further  consideration  in  this  survey. 

Gallatin  County,  (See  Exhibit  No. 4. for  references  below) 
Gallatin  County  is  located  in  the  southeast  portion  of  the  Illinois 
coal  fields,  wh£re  it  is  bordered  on  the  northeast  by  the  Wabash 
River  and  on  the  southeast  by  the  Ohio  River.  Bureau  of  Mines  data 
on  bituminous  coal  production  for  1948  indicate  that  approximately 
71,000  tons  of  coal  were  produced  in  Gallatin  County  in  that  year, 
all  from  underground  operations.  The  annual  report  of  the  Illinois 
Department  of  Mines  and  Minerals  for  1948  indicates  that  the  entire 
production  in  this  county  was  from  the  No.  5  bed. 

The  coal-bearing  area  in  Gallatin  County  is  composed  of 
two  separate  coal  fields,  the  northernmost  of  which  underlies  the 
northern  two-thirds  of  the  county  and  forms  a  portion  of  the  margin 
of  the  main  Illinois  coal  field.  The  prevailing  dip  of  the  coal  beds 
in  this  northern  area  is  toward  the  north,  with  local  interruptions 
due  to  a  belt  of  faulting  extending  in  an  east-west  direction  near 
the  southern  limit  of  this  coal-bearing  area.  The  second  coal-bear¬ 
ing  area  in  Gallatin  County  is  restricted  to  a  narrow  east-west 
syncline  extending  across  the  southern  tier  of  townships  into  the 
southeastern  corner  of  Saline  County.  This  area  is  separated  from 
the  main  northern  area  by  pronounced  faulting,  and  the  syncline 
also  contains  minor  folding  and  faulting  associated  with  the  forma¬ 
tion  of  the  syncline.  This  latter  area  is  commonly  known  as  the 
Eagle  Valley  syncline. 

Available  information  on  coal  occurrences  in  Gallatin 
County  indicates  that  substantial  reserves  of  beds  No.  5  and  No. 

6  are  present  in  sufficient  extent  to  warrant  further  considera¬ 
tion  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  6  solidly  underlies  the  northern  coal¬ 
bearing  area,  thlT  outcrop  extending  in  an  east-west  direction 
slightly  south  of  the  center  of  the  county.  This  bed  varies  from 
2  ft  0  in.  to  7  ft  0  In.  in  thickness  and  dips  away  from  the  out¬ 
crop  to  as  much  as  670  feet  below  the  surface  near  the  north  line 
of  the  county.  The  bed  has  been  mined  by  small  local  operations 


(References %  5,  12,  13,  20,  31,  33,  36) 
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ad'acent  to  the  outcrop.  These  operations,  together  with  drill 
tries  which  were  put  down  to  test  the  underlying  No.  5  bed  In 
■ireas  of  deeper  cover,  are  sufficient  to  Indicate  the  presence  of 
Ltstantial  areas  of  reserves  which  warrant  further  consideration 
-"synthetic  liquid  fuels  plant  supply. 


Coal  No.  5  outcrops  in  an  east-west  direction 
arallel  with  and  sllgHTTy  south  of  the  outcrop  of  the  No.  6  bed. 

'r.ls  coal  varies  from  4  ft  0  in.  to  8  ft  0  in.  in  thickness  and 
eaches  a  depth  of  approximately  700  feet  below  the  surface  along 
to  northern  line  of  the  county.  This  bed  has  been  extensively 
ined  in  Saline  County  to  the  west,  and  in  the  southwestern  por- 
ion  of  the  area  underlain  by  this  bed  in  Gallatin  County.  Sub- 
tantiai  reserves  are  present,  however,  in  the  western  and  north- 
e  a  tern  portion  of  the  northern  coal-bearing  area  and  are  suffi- 
lent  in  amount  and  extent  to  warrant  further  consideration  as  syn- 
r.etic  liquid  fuels  plant  supply. 

The  Eagle  Valley  syncline  contains  at  least  four 
orkable  coal  beds,  the  uppermost  of  which  is  correlated  with  the 
o.  6  bed  of  the  main  Illinois  coal  field  to  the  north.  This  syn- 
llne  also  contains  the  No.  5  bed  and  two  lower  beds  which  have 
con  named  the  Davis  and  Willis  coals.  Each  of  these  four  beds 
as  been  opened  near  their  outcrops  for  local  consumption.  The 
viilable  information,  however,  indicates  that  limited  reserves  of 
r.e  Davis  and  Willis  coals  warrant  further  consideration  as  syn¬ 
detic  liquid  fuels  plant  supply. 

Greene  County.  (See  Exhibit  No.  4  for  references  below) 
rcone  County  is  located  in  the  west-central  portion  of  the  Illinois 
oil  field,  along  the  western  margin  of  the  coal-bearing  basin 
r. iat  of  the  Illinois  River.  The  regional  dip  of  the  coal  beds  Is 
toward  the  east.  No  production  was  reported  from  this  county  in 
1043  by  the  Bureau  of  Mines  or  the  Illinois  Department  of  Mines  and 
Minerals.  Approximately  620,000  tons  are  indicated  to  have  been 
produced  from  this  county  during  the  period  from  1882  to  1948. 

The  available  Information  on  coal  occurrences  in  Greene 
bounty  indicates  that  there  are  small  areas  of  coal  No.  6  which 
warrant  further  consideration  as  synthetic  liquid  fuels  plant  sup- 

rs  ^ 

V  • 

Coal  No.  6  outcrops  in  a  north-south  direction 
A  "030  the  center  of  Greene  County  and  is  considered  to  underlie 
•v,  proximately  the  eastern  half  of  the  county.  Small  shaft  oper- 
)\‘0i\a  have  been  put  down  to  this  bed  at  depths  commonly  less  than 
■  j  foot.  The  bed  ranges  from  2  ft  8  In.  to  7  ft  0  in.  in  thick- 
■-'m  but  is  irregular  In  both  thickness  and  continuity  where  it  has 
lcon  niined.  Isolated  areas  of  reserves  are  present  along  the 
fir. tern  county  line,  and  in  the  southeast  corner  of  the  county  with 
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thicknesses  ranging  from  5  ft  3  in.  to  6  ft  0  in.  These  areas  are 
not  connected  with  larger  areas  of  reserves  either  in  Greene  County 
or  in  Macoupin  County  to  the  east.  Reserves  along  the  eastern 
county  line  are  insufficient  in  amount  to  be  included  in  a  General 
Area  of  Coal  Availability  as  defined  for  this  survey,  while  those 
in  the  southeastern  corner  were  too  small  to  merit  further  consider¬ 
ation. 


H  * 


I ' 


Coal  No.  2  also  outcrops  in  a  north-south  direction 
across  the  central  portion  of  Greene  County,  west  of  the  outcrop  of 
coal  No.  6.  While  relatively  persistent,  this  bed  averages  less 
than  2  ft  0  in.  in  thickness  and  has  only  been  opened  by  small  local 
operations.  The  available  information  is  insufficient  to  permit  the 
estimating  of  reserves  and  suggests  that  the  bed  is  too  thin  to  war¬ 
rant  further  consideration  for  the  production  of  synthetic  liquid 
fuels . 

Grundy  County.  (See  Exhibit  No.  4  for  references  below.) 
Grundy  County  is  located  in  the  northeastern  portion  of  the  Illinois 
coal  field,  on  the  margin  of  the  coal-bearing  formations.  The 
general  dip  of  the  coal  beds  is  toward  the  south  and  west.  In  the 
Bureau  of  Mines  report  on  bituminous  coal  production  for  1948,  the 
production  from  Grundy  County  is  combined  with  production  from 
Will  County,  which  is  located  directly  east  of  Grundy  County.  The 
reported  production  for  the  two  counties  was  1,835,000  tons  which 
was  entirely  obtained  from  four  stripping  operations.  The  annual 
report  of  the  Illinois  Department  of  Mines  and  Minerals  for  1948 
indicates  that  approximately  170,000  tons  were  produced  in  Grundy 
County  in  that  year,  largely  from  the  No.  2  bed. 

Available  information  on  coal  occurrences  in  Grundy 
County  indicates  that  there  are  substantial  reserves  of  coal  No.  2 
which  warrant  further  consideration  for  synthetic  liquid  fuels  plant 
supply. 

Coal  No.  7  underlies  a  small  area  in  the  southeast 
corner  of  Grundy  County  where  it  is  being  stripped  at  a  local  oper¬ 
ation.  The  available  information  on  thickness  and  continuity  of 
this  bed  is  insufficient  to  permit  estimates  of  reserves. 

Coal  No .  2  outcrops  in  a  northwest-southeast  direction 
across  the  northern  portion  of  Grundy  County,  swinging  toward  the 
west  along  the  northern  line  of  the  county.  This  bed  was  extensive¬ 
ly  mined  by  underground  operations  ranging  up  to  150  feet  in  depth 
in  former  years.  Except  for  small  local  underground  operations,  how¬ 
ever,  the  bed  is  now  largely  being  mined  by  stripping  in  areas  ad¬ 
jacent  to  the  outcrop.  The  No.  2  bed  ranges  from  2  ft  0  in.  to  4  ft 
0  in.  in  thickness  with  a  few  irregular  channel-shaped  areas  in 
which  the  bed  attains  a  local  thickness  of  approximately  6  ft  0  in. 
Substantial  areas  of  underground  reserves  are  present  in  sufficient 
amount  to  warrant  further  consideration  for  synthetic  liquid  fuels 
plant  supply. 
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Hamilton  County.  (See  Exhibit  No.  4  for  references  A  belpw) 
Hamilton  County  is  located  in  the  southeastern  portion  of  the 
Illinois  coal  field  in  which  the  coal  measures  lie  in  the  deepest 
parts  of  the  Illinois  basin.  The  general  dip  of  the  coal  beds  is 
toward  the  north  and  northeast.  No  production  was  reported  from 
Hamilton  County  by  the  Bureau  of  Mines  or  the  Illinois  Department 
of  Mines  and  Minerals  for  1948.  A  very  small  amount  of  production 
has  been  reported  from  Hamilton  County  prior  to  1948,  which  was 
probably  obtained  from  mines  extending  into  the  southwest  corner  of 
the  county  from  Saline  County  or  Franklin  County  to  the  south. 


Available  information  on  coal  occurrences  in  Hamilton 
County  indicates  that  there  are  substantial  reserves  of  coal  No.  5 
and  No.  6  which  warrant  further  consideration  as  synthetic  liquid 
fuels  plant  supply. 


Coal  No.  6  is  indicated  by  scattered  drill  holes  to 
underlie  most  of  the  county  except  the  northern  portion.  The  coal 
bed  occurs  at  depths  ranging  from  approximately  525  feet  below  the 
surface  in  the  southern  part  of  the  county  to  over  900  feet  below 
the  surface  in  the  northern  part.  The  bed  ranges  from  3  ft  0  in. 
to  9  ft  1  in.  in  thickness.  Although  the  drill-hole  information 
Is  sufficient  to  indicate  substantial  areas  of  reserves,  the  re¬ 
sulting  information  on  quality  and  on  physical  characteristics  of 
the  roof,  coal  bed,  and  floor  is  limited. 


Coal  No.  5  is  likewise  indicated  by  drill  holes  to 
underlie  substantial  areas  in  the  southern  half  of  Hamilton  County. 
The  bed  ranges  from  3  ft  6  in.  to  7  ft  8  in.  in  thickness,  although 
the  available  information  on  quality  and  on  physical  characteristics 
of  roof,  coal  bed,  and  floor  is  limited.  The  estimated  reserves  are 
sufficient  in  amount  to  warrant  further  consideration  for  synthetic 
liquid  fuels  plant  supply. 


Henry  County.  (See  Exhibit  No.  4  for  references  B  below) 
Henry  County  is  located  in  the  northwestern  portion  of  the  Illinois 
coal  field,  along  the  northern  margin  of  the  coal-bearing  forma¬ 
tions.  The  general  dip  of  the  coal  beds  Is  toward  the  south  and 
southeast.  This  county  has  been  glaciated  and  the  obscuring  mantle 
of  glacial  deposits  has  hampered  the  mapping  of  coal  bed  outcrops. 
Bureau  of  Mines  data  on  bituminous  coal  production  in  1948  indicate 
that  approximately  111,000  tons  were  produced  from  Henry  County  in 
that  year,  entirely  by  underground  operations.  The  annual  report 
of  the  Illinois  Department  of  Mines  and  Minerals  for  1948  indicates 
that  the  majority  of  production  in  this  county  was  obtained  from 
the  No.  1  coal  in  that  year. 

Available  information  on  coal  occurrences  in  Henry  County 
Indicates  that  there  are  substantial  reserves  of  the  No.  6  bed,  and 
relatively  minor  reserves  of  the  No.  2  coal,  which  are  sufficient 
in  extent  to  warrant  further  consideration  as  synthetic  liquid 
A  fuels  plant  supply. 


References  A:  7,  13,  18,  31,  33) 
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Coal  No.  6  underlies  approximately  the  southeastern 
quarter  of  Henry  County.  This  bed  has  been  mined  at  a  number  of 
scattered  locations  by  shallow,  underground  operations.  The  bed 
ranges  from  3  ft  0  in.  to  5  ft  6  in.  in  thickness,  but  contains 
numerous  interlaminated  partings,  as  well  as  material  projected 
into  the  coal  seams  from  roof  or  floor.  The  estimated  reserves  of 
this  bed  in  Henry  County  are  contiguous  with  reserves  in  the  same 
bed  in  Bureau,  Knox,  and  Stark  Counties  toward  the  southeast. 

Coal  No.  2  outcrops  in  a  general  southwest-northeast 
direction  across  the  central  portion  of  Henry  County.  It  has  been 
opened  by  local  drift  mines  along  the  outcrop  and  has  also  been  ex¬ 
tensively  stripped  by  one  large  operation  in  the  east-central  part 
of  the  county.  The  thickness  of  this  bed  ranges  from  2  ft  6  in. 


to  3  ft  8  in.,  but  averages  only  2  ft  8  in, 


thickness 


A  rela¬ 


tively  small  area  of  reserves  is  estimated  ro  be  present  in  the 
east-central  portion  of  the  county  adjacent  to  the  stripped-over 
area.  Elsewhere  within  the  county,  the  information  is  too  limited 
to  permit  estimates  of  reserves. 


Coal  No.  1  occurs  in  minable  deposits  in  the  extreme 
northwestern  part  of  the county  and  in  a  small  area  in  the  south¬ 
western  portion.  This  bed  characteristically  occurs  in  relatively 
small,  elongated  troughs  in  which  the  bed  may  attain  a  maximum 
thickness  of  5  ft  0  in.,  but  in  which  the  bed  tapers  rapidly  to 
less  than  2  ft  0  in.  in  thickness  around  the  margins  of  the  de¬ 
posits.  The  available  information  Indicates  that  reserves  of  No.  1 
coal  In  such  small  areas  are  too  limited  to  warrant  further  con¬ 
sideration  in  this  survey. 

Jackson  County.  (See  Exhibit  No.  4  for  references  below) 
Jackson  County  is  located  in  the  southwestern  portion  of  the 
Illinois  coal  field,  along  the  margin, of  the  coal-bearing  forma¬ 


tions.  The  general  dip  of  the  coal  bed; 


toward  the  northeast. 


although  the  bed  also  rises  gently  toward  the  crest  of  the  north- 
south  Duquoin  anticline,  which  extends  along  the  east  line  of  the 
county  and  from  which  the  beds  dip  rapidly  toward  the  lower  eleva¬ 
tions  occurring  In  Williamson  and  Franklin  Counties  to  the  east. 
Bureau  of  Mines  data  on  bituminous  coal  production  in  1948  indicates 
that  1,240,000  tons  were  produced  in  Jackson  County  in  that  year, 
of  which  approximately  399,000  tons  were  produced  from  two  stripping 
operations.  The  annual  report  of  the  Illinois  Department  of  Mines 
and  Minerals  for  1948  Indicates  that  approximately  70  percent  of 
total  production  for  that  year  was  obtained  from  the  No.  6  bed, 
with  the  remaining  production  being  obtained  from  the  No.  5  bed. 


(References:  11,  20,  31,  33 
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Available  information  on  coal  occurrences  in  Jackson 
bounty  indicates  that  there  are  substantial  reserves  of  the  No.  5 
jed  and  relatively  minor  reserves  of  the  No.  6  bed  which  are  suf¬ 
ficient  in  amount  to  warrant  further  consideration  as  synthetic 
liquid-  fuels  plant  supply. 


Coal  No.  6  originally  underlaid  substantial  por¬ 


tions  of  the  northeastern  corner  of  Jackson  County.  The  major 
portion  of  this  area  has  been  depleted  by  both  underground  and 
stripping  operations.  In  this  area,  coal  No.  6  averaged  7  ft  0  in. 
in  thickness.  A  small  area  of  reserves  is  present  near  the  north 
line  of  this  county  where  these  reserves  are  adjacent  to  and  con¬ 
tiguous  with  a  larger  area  of  reserves  of  the  same  bed  in  eastern 
Perry  County. 


Coal  No.  5  underlies  a  large  area  in  the  north¬ 


eastern  portion  of  Jackson  County,  where  it  outcrops  in  a  north¬ 
west-southeast  direction.  The  bed  ranges  from  4  ft  0  in.  to  5  ft 
2  in.  in  thickness  and  dips  from  the  outcrop  to  a  maximum  depth  of 
300  feet  below  the  surface  in  the  northeast  corner  of  the  county. 
The  bed  has  been  mined  near  the  outcrop  by  relatively  small  oper¬ 
ations  and  extensive  reserves  are  indicated  to  be  present  north¬ 
east  of  the  outcrop.  While  the  overlying  No.  6  coal  has  been 
mined  out  above  the  No.  5  bed,  the  estimated  reserves  of  the  latter 
bed  are  sufficient  in  amount  to  warrant  -further  consideration  as 
synthetic  liquid  fuels  plant  supply.  These  reserves  are  adjacent 
to  and  contiguous  with  other  reserves  of  the  same  bed  in  south¬ 
eastern  Perry  County,  southwestern  Franklin  County,  and  north¬ 
western  Williamson  County. 

A  coal  bed  commonly  designated  as  the  "Murphysboro" 
bed  formerly  occurred  in  the  east-central  portion  of  Jackson 
County  where  Its  superior  quality  was  early  recognized,  with  the 
result  that  the  limited  area  underlain  by  this  bed  has  been  large¬ 
ly  exhausted.  The  bed  reached  a  maximum  thickness  of  6  ft  0  in. 
but  diminished  in  thickness  away  from  the  area  of  thick  coal  oc¬ 
currence  to  less  than  2  ft  0  in.  While  formerly  correlated  with 
the  Illinois  No.  2  bed,  it  has  been  later  considered  as  represent¬ 
ing  a  coal  horizon  approximately  at  the  same  stratigraphic  posi¬ 
tion  as  the  Illinois  No.  1  bed.  The  available  information  indi¬ 
cates  that  remaining  reserves  of  this  deposit  are  too  limited  in 
extent  to  warrant  further  consideration  in  this  survey. 


Jasper  County.  (See  Exhibit  No.  4  for  references  below) 


Jasper  County  is  located  in  the  southeast-central  portion  of  the 
Illinois  coal  field,  where  It  occupies  a  position  over  the  deepest 
part  of  the  Illinois  coal  basin.  No  production  from  this  county 
has  been  reported  by  the  Bureau  of  Mines  or  the  Illinois  Depart¬ 
ment  of  Mines  and  Minerals  for  1948.  The  very  small  production 
reported  from  this  county  in  years  prior  to  1948  was  probably  ob¬ 
tained  from  thin,  irregular  beds  occurring  near  the  surface  in  the 
eastern  part  of  the  county. 


(References:  2,  25,  31,  33) 
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The  only  available  Information  on  coal  bed  occurrences  in 
Jasper  County  has  been  obtained  from  deep  oil  tests  which  have  been 
made  during  the  past  10  years  In  this  portion  of  Illinois.  These 
tests  indicate  the  presence  of  at  least  two  coal  beds  at  depths 
ranging  from  1,000  to  1,200  feet  below  the  surface.  The  correlation 
of  the  coal  beds  indicated  by  such  drilling  is  doubtful,  but  suf¬ 
ficient  evidence  from  such  drilling  is  present  to  warrant  the  esti¬ 
mation  of  a  limited  amount  of  reserves  of  No.  5  coal  in  the  south¬ 
western  corner  of  the  county  where  these  reserves  are  contiguous  with 
larger  reserves  of  the  same  bed  In  northeastern  Clay  County. 

Jefferson  County.  (See  Exhibit  No.  4  for  references  below) 
Jefferson  County  is  located  in  the  south-central  portion  of  the 
Illinois  coal  field.  The  general  dip  of  the  coal  beds  is  toward  the 
northeast.  Bureau  of  Mines  data  on  bituminous  coal  production  in 
1948  Indicate  that  approximately  571,000  tons  were  produced  in 
Jefferson  County  in  that  period,  all  from  underground  operations. 

The  annual  report  of  the  Illinois  Department  cf  Mines  and  Minerals 
for  1948  Indicates  that  the  entire  production  in  Jefferson  County 
for  that  year  was  obtained  from  the  No.  6  bed. 

Available  Information  on  coal  occurrences  in  Jefferson 
County  indicates  that  there  are  substantial  reserves  of  No-.  6  coal 
and  relatively  minor  reserves  of  No.  5  cca.1  which  are  sufficient  in 
extent  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply. 

Coal  No.  6  solidly  underlies  the  southwestern  two- 
thirds  of  Jefferson  County.  This  bed  ranges  from  4  ft  8  In.  to  10 
ft  8  in.  in  thickness  and  from  approximately  600  to  900  feet  In 
depth  below  the  surface,  with  the  deeper  portion  of  the  bed  being 
located  along  the  northern  line  of  the  county.  While  a  limited 
number  of  abandoned  and  active  shaft  operations  are  located  in  the 
southern  part  of  the  county,  the  entire  coal-bearing  area  has  been 
extensively  explored  by  drilling.  The  available  information  indi¬ 
cates  the  presence  of  substantial  reserves  In  this  bed  which  are 
suitable  for  further  consideration  for  synthetic  liquid  fuels 
plant  supply. 

Coal  No.  5  has  been  identified  In  drill  holes  at 
vertical  intervals  ranging  from  40  to  100  feet  below  the  No.  6  bed. 
This  bed  ranges  from  3  ft  0  in.  to  7  ft  0  in.  in  thickness.  Al¬ 
though  indicated  as  present  by  such  drilling,  the  number  and  fre¬ 
quency  of  the  drill  holes  are  too  limited  to  permit  estimates  of 
reserves  in  this  bed  over  most  of  the  county.  Relatively  small 
areas  of  reserves  in  this  bed,  however,  are  indicated  by  more 
closely  spaced  drill  holes  to  be  present  in  the  northeastern  corner 
of  the  county,  where  they  adjoin  and  are  contiguous  with  reserves 
of  the  same  bed  in  western  Wrayne  County  to  the  east. 


(References:  4,  20,  31,  33,  36) 
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Deeper  coal  beds  have  been  found  In  a  few  irregular¬ 
ly  spaced  drill  holes  below  the  No.  5  bed.  These  beds  have  not 
been  correlated  with  the  principal  beds  of  the  Illinois  coal  basin, 
and  the  available  information  is  too  limited  to  permit  estimates  of 
reserves .  Similarly,  irregular  thin  beds  have  been  found  in  the 
drill  holes  above  the  No.  6  coal.  These  are  not  known  to  be  per¬ 
sistent  and  usually  occur  in  thicknesses  of  less  than  2  ft  0  in. 

The  available  information  is  insufficient  to  permit  any  estimates 
of  reserves  for  such  coal  occurrences. 

Jersey  County.  (See  Exhibit  No.  4  for  references  below.) 
Jersey  County  isTocated  in  the  southwestern  portion  of  the  Illinois 
coal  field,  along  the  margin  of  the  coal-bearing  formations  east  of 
the  Illinois  River.  The  general  dip  of  the  coal  beds  is  toward  the 
east.  No  production  was  reported  from  Jersey  County  in  1948  by  the 
Bureau  of  Mines.  The  annual  report  of  the  Illinois  Department  of 
Mines  and  Minerals  indicates  a  production  of  less  than  500  tons  from 
one  local  operation  in  Jersey  County  in  1948.  The  Illinois  Depart¬ 
ment  of  Mines  and  Minerals  annual  report  also  indicates  a  total  pro¬ 
duction  of  approximately  119,000  tons  during  the  period  of  record 
from  1882  to  1948. 


The  available  information  on  coal  occurrences  in  Jersey 
XTcro n ty~ indicates  that  there  are  sufficient  reserves  in  the  No.  6 
coal  in  this  county  to  warrant  further  consideration  as  synthetic 
liquid  fuels  plant  supply. 

Coal  No.  6  outcrops  in  a  north-south  direction 
across  the  eastern  portion  of  Jersey  County.  It  has  been  worked 
sporadically  at  small  local  operations,  ranging  up  to  approximately 
75  feet  in  depth.  The  available  information  from  such  local  oper¬ 
ations  and  from  scattered  drill  holes  indicates  that  the  thickness 
of  this  bed  ranges  from  2  ft  10  in.  to  3  ft  9  in.,  with  the  thicker 
coal  occurring  largely  in  the  southeastern  corner  of  the  county. 

The  Information  is  too  limited  to  indicate  that  the  bed  has  suf¬ 
ficient  continuity  and  thickness  to  permit  estimates  of  reserves 
over  most  of  the  county.  A  relatively  small  area  of  reserves, 
however,  is  present  near  the  southeastern  corner  of  the  county 
and  is  sufficient  in  extent  to  warrant  further  consideration  in 
this  survey. 


Coal  No .  2  probably  outcrops  in  a  north-south 
J.rcction  west  of*  the  outcrop  of  the  No.  6  bed.  The  outcrop  has 
-ecn  opened  by  a  few  small  local  operations,  but  the  available  in¬ 
formation  is  not  sufficient  to  establish  the  continuity  of  this 
even  along  the  outcrop.  Where  opened  for  local  supply,  the 
bed  averages  approximately  2  ft  0  in.  in  thickness.  The  avail- 
information  is  too  limited  to  permit  any  estimates  of  re¬ 
serves  for  this  bed. 


References:  10,  31,  33,  36) 
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Kankakee  Coimty.  (See  Exhibit  No.  4  for  references  A  below) 
This  county  is  located  in  the  northeastern  portion  of  the  Illinois 
coal  field  along  the  margin  of  the  coal -bearing  formations  in  that 
area.  Only  the  western  tier  of  townships  is  underlain  by  coal-bear¬ 
ing  strata  in  this  county.  The  general  dip  of  these  coal-bearing 
beds  is  toward  the  southwest.  No  production  was  reported  from  this 
county  in  1948  by  the  Bureau  of  Mines  or  by  the  Illinois  Department 
of  Mines  and  Minerals.  The  last  reported  production  In  annual  re¬ 
ports  of  the  Illinois  Department  of  Mines  and  Minerals  was  in  1910, 
although  it  is  indicated  that  nearly  2,000,000  tons  have  been  pro¬ 
duced  from  this  county  subsequent  to  1882. 

The  available  information  on  coal  occurrences  In  Kankakee 
County  indicates  that  there  are  sufficient  reserves  of  No.  2  coal 
to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 


Coal  No.  7  underlies  a  very  small  area  In  the  north¬ 
western  corner  of  Kankakee  County  and  is  being  worked  by  a  local 
operation  In  an  adjoining  area  in  southeastern  Grundy  County.  The 
available  Information  indicates  that  reserves  of  this  bed  are  too 
limited  In  extent  and  continuity  to  warrant  further  consideration 
in  this  survey. 

Coal  No.  2  underlies  the  western  portion  of  the 
coal -bearing  areas  In  Kankakee  County  and  has  been  worked  to  a 
limited  extent  by  relatively  shallow  underground  operations.  This 
bed  varies  from  2  ft  7  In.  to  4  ft  10  in.  in  thickness  and  adjoins 
larger  areas  of  reserves  of  the  same  bed  in  southwestern  Will" 
County,  southeastern  Grundy  County,  and  northeastern  Livingston 
County.  The  available  information  Indicates  that  sufficient  re¬ 
serves  of  coal  No.  2  are  present  to  warrant  further  consideration 
for  synthetic  liquid  fuels  plant  supply. 

Knox  County.  (See  Exhibit  No.  4  for  references  B  below) 
Knox  County  is  locate?  in  the  northwestern  portion  of  the  Illinois 
coal  field.  The  general  dip  of  the  coal  beds  is  toward  the  south¬ 
west.  This  county  has  been  glaciated,  and  the  outcrops  of  the  coal 
beds  have  been  partially  obscured  by  irregular  thicknesses  of 
glacial  deposits.  Bureau  of  Mines  data  on  bituminous  coal  produc¬ 
tion  in  1948  Indicate  that  approximately  2,147,000  tons  were  pro¬ 
duced  in  this  county  In  that  year,  of  which  approximately  2,018,000 
tons  were  obtained  from  three  stripping  operations.  The  annual  re¬ 
port  of  the  Illinois  Department  of  Mines  and  Minerals  for  1948  In¬ 
dicated  that  approximately  45  percent  of  the  total  county  produc¬ 
tion  in  that  year  was  obtained  from  the  No.  6  bed,  with  55  percent 
being  obtained  from  coal  No.  5. 


References  As  2,  13,  31,  33,  36) 
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The  available  information  on  coal  occurrences  in  Knox 
fcunty  indicates  that  substantial  reserves  of  both  No.  5  and  No.  6 
c.v-ls  are  present  which  are  sufficient  in  amount  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  6  underlies  a  relatively  large  east-west 
ridge  which  extends  across  the  north-central  portion  of  Knox 
County.  The  coal  in  this  area  has  been  partially  depleted  by  one 
stripping  operation  and  by  relatively  small,  shallow  underground 
operations.  This  bed  also  occurs  in  a  relatively  small  area  in 
the  southeastern  corner  of  the  county,  where  it  adjoins  and  is  con¬ 
tiguous  with  larger  reserves  of  the  same  bed  in  northeastern  Fulton 
County.  In  these  areas  this  bed  ranges  from  3  ft  6  in.  to  3  ft  9 
in.  in  thickness.  Where  present  elsewhere  in  the  county,  coal  No. 

6  is  irregular  in  continuity  and  thickness.  The  available  informa¬ 
tion  indicates,  however,  that  reserves  in  the  north-central  part 
of  the  county  and  in  the  southwestern  corner  of  the  county  are 
sufficient  in  extent  to  warrant  further  consideration  as  synthetic 
liquid  fuels  plant  supply. 

Coal  No.  5  outcrops  widely  throughout  Knox  County, 
but  is  generally  less  than  2  feet  in  thickness  over  most  of  the 
county,  except  along  the  southern  boundary.  In  the  latter  area  It 
ranges  from  3  ft  0  in.  to  3  ft  9  in.  in  thickness  and  has  been 
worked  by  local  underground  operations  and  to  some  extent  by  larger 
stripping  operations.  The  available  information  indicates  that 
an  area  in  the  southwest  corner  of  the  county  and  a  larger  area  in 
the  southeast  corner  of  the  county  are  sufficient  in  extent  to 
warrant  further  consideration  as  synthetic  liquid  fuels  plant  sup¬ 
ply.  The  reserves  of  this  bed  in  the  southeastern  portion  of  the 
county  are  adjacent  to  and  contiguous  with  a  larger  area  of  re¬ 
serves  of  the  same  bed  In  northeastern  Fulton  County. 

Coal  No.  2  underlies  most  of  Knox  County  and  out¬ 
crops  irregularly  along  the  sides  of  the  deeper  drainage  systems. 

It  has  been  opened  along  the  outcrop  by  small  operations  in  which 
the  coal  is  found  to  vary  from  1  ft  6  In.  to  3  ft  0  in.  in  thick¬ 
ness.  The  available  information  is  too  limited  in  extent  to 
permit  estimates  of  reserves  for  this  bed,  but  suggests  that  aver¬ 
age  thicknesses  of  the  bed  over  large  areas  are  too  thin'  to  war¬ 
rant  further  consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  1  occurs  In  a  small,  isolated  area  near 
the  northwestern  corner  of  Knox  County.  As  In  Henry  County  to  the 
north,  this  bed  is  very  irregular  in  occurrence,  being  confined  to 
spall  elongated  troughs  of  thick  coal  which  thins  rapidly  toward 
the  margins  of  the  coal -bearing  area.  The  available  information 
indicates  that  reserves  of  this  bed  are  too  limited  in  amount  to 
warrant  further  consideration. 
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LaSalle  County.  (See  Exhibit  No.  4  for  references  below) 
LaSalle  County  is  located  in  the  central  portion  of  the  northern 
margin  of  the  coal-bearing  formations  in  Illinois.  Approximately 
the  southern  half  of  the  county  is  underlain  by  coal-bearing 
strata.  LaSalle  County  is  crossed  in  a  northwest-southeast  direc¬ 
tion  in  the  west-central  portion  of  the  county  by  the  LaSalle  anti¬ 
cline.  The  coal  beds  west  of  the  anticline  occur  in  a  deep  trough 
from  which  the  coal  beds  rise  slowly  toward  the  west  and  rapidly 
toward  the  east  over  the  crest  of  the  anticline.  In  the  area  east 
of  the  LaSalle  anticline,  the  coal  beds  dip  gently  toward  the  souths 
east.  Bureau  of  Mines  data  on  bituminous  coal  production  for  1948 
indicate  that  approximately  140,000  tons  were  produced  in  LaSalle 
County  in  that  year,  of  which  84,000  tons  were  obtained  from  two 
stripping  operations.  The  annual  report  of  the  Illinois  Depart¬ 
ment  of  Mines  and  Minerals  for  1948  indicates  that  the  entire  pro¬ 
duction  of  LaSalle  County  in  that  year  was  from  the  No.  2  bed. 

The  available  information  on  coal  occurrences  in  LaSalle 
County  indicates  that  substantial  reserves  of  coal  No.  2  and  re¬ 
latively  limited  reserves  of  coal  No.  6  are  sufficient  in  extent 
to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 


Coal  No.  7  in  LaSalle  County  was  generally  designated 
as  the  "First-Vein"  bed.  In  the  "Longwall  District”  west  of  the 
LaSalle  anticline,  this  bed  was  largely  left  unmined  during  the  ex¬ 
tensive  mining  operations  which  took  place  in  the  underlying  No.  2 
bed  in  that  area.  The  available  information  indicates  that  the  No. 

7  bed  in  the  area  west  of  the  LaSalle  anticline  is  too  limited  in 
extent  to  warrant  further  consideration  in  this  survey. 

Coal  No.  6,  formerly  correlated  as  coal  No.  5  of  the 
Illinois  series,  was  widely  known  as  the  "Second-Vein"  coal  in  the 
"Longwall  District"  west  of  the  LaSalle  anticline.  This  bed  was 
mined  more  extensively  than  the  overlying  No.  7  bed,  but  not  to  as 
great  an  extent  as  the  underlying  No.  2  bed  in  that  area.  The 
available  information  indicates  that  this  bed  was  limited  in  extent 
and  has  been  largely  depleted.  The  apparent  reserves  are  too  limited 
in  extent  and  too  Irregular  in  location  to  warrant  further  consider¬ 
ation  as  synthetic  liquid  fuels  plant  supply. 

A  thin  bed,  which  has  been  tentatively  correlated  as 
coal  No,  6,  outcrops  within  a  limited  area  along  the  banks  of  the 
Illinois  River  in  the  east-central  portion  of  LaSalle  County.  The 
available  information  indicates  that  small  areas  of  reserves  at  this 
location  are  sufficient  for  further  consideration  a3, synthetic  liquid 
fuels  plant  supply. 

Coal  No.  2  underlies  large  areas  east  and  west  of  the 
LaSalle  anticline  in  southern  LaSalle  County.  This  bed  was  extensive¬ 
ly  mined  in  the  so-called  "Longwall  District"  which  was  formed  by 
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the  deep  trough  bordering  the  LaSalle  anticline  in  the  southwestern 
portion  of  the  county.  Mining  operations  were  conducted  at  depths 
ranging  up  to  approximately  600  feet.  This  coal  approximated  3  ft 
6  in.  in  average  thickness,  and  large  areas  of  reserves  remain  out¬ 
side  of  the  depleted  areas  which  are  sufficient  in  extent  to  war¬ 
rant  further  consideration  as  synthetic  liquid  fuels  plant  supply. 


Coal  No.  2  in  the  area  east  of  the  LaSalle  anticline 
on  both  sides  of  the  Illinois  River,  is  both  thinner  and  inferior 


in  quality  to  the  No.  2  coal  of  the  depleted  "Longwall  District". 
In  this  area  the  coal  ranges  from  2  ft  0  in.  to  3  ft  5  in.  in 
thickness,  with  the  average  approximating  2  ft  6  in.  The  avail¬ 
able  information  indicates  the  presence  of  sufficient  amounts  of 
reserves  of  this  coal  in  southeastern  LaSalle  County  to  warrant  - 
further  consideration  as  synthetic  liquid  fuels  plant  supply. 

These  reserves  are  adjacent  to  and  contiguous  with  a  large  area  of 
reserves  of  the  same  bed  in  western  Grundy  County. 


Lawrence  County.  (See  Exhibit  No.  4  for  references  A 


below)  Lawrence  County  is  located  in  the  southeastern  portion  of 
the  Illinois  coal  field  and  is  bordered  on  the  east  by  the  Wabash 
River  which  forms  the  State  line  at  this  location.  Numerous  oil 
tests  in  this  county  indicate  that  the  southern  axis  of  the  LaSalle 
anticline  extends  along  the  western  portion  of  Lawrence  County,  with 
the  coal  beds  dipping  away  from  the  axis  toward  the  west  or  east. 

No  production  has  been  reported  in  Lawrence  County  by  either  the 
Bureau  of  Mines  or  the  Illinois  Department  of  Mines  and  Minerals. 


The  available  information  on  coal  occurrences  of  Lawrence 


County  indicates  the  presence  of  a  small  area  of  reserves  extend¬ 
ing  into  Lawrence  County  from  Knox  County,  Ind.  This  area  is  a 
portion  of  a  larger  area  in  west-central  Knox  County,  which  has 
been  relatively  well  determined  by  drilling.  It  is  considered  that 
the  portion  of  these  reserves  extending  into  Lawrence  County  is  a 
continuation  of  the  Indiana  No.  5  bed. 


Numerous  coal  occurrences  have  been  reported  in  the 


abundant  oil  tests  distributed  throughout  Lawrence  County.  For 
tne  most  part,  these  tests  were  not  conducted  in  the  presence  of 
geologists  of  the  Illinois  Geological  Survey  and  the  recorded 
correlations  and  thicknesses  of  the  coal  beds  are  of  doubtful 
utility.  The  available  information  is  too  limited  in  positive  in¬ 
formation  to  provide  for  the  estimating  of  reserves. 

Livingston  County.  (See  Exhibit  No.  Aot  or  ^references  B 
uclow)  Livingston  County  is  located  in  the  northern  part  of  the 
Illinois  coal  field.  The  LaSalle  anticline  extends  through  the 
stern  part  of  the  county  in  a  northwest-southeast  direction. 

*ne  General  dip  of  the  coal  beds  east  of  the  LaSalle  anticline  is 
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toward  the  east  with  a  reversal  of  dip  toward  the  west  on  the  op¬ 
posite  side  of  the  anticline.  Bureau  of  Mines  data  on  bituminous 
coal  production  in  1948  indicate  that  approximately  5,000  tons 
were  produced  in  Livingston  County  in  that  year  from  a  single 
stripping  operation.  The  annual  report  of  the  Illinois  Department 
of  Mines  and  Minerals  for  1948  indicates  that  the  total  production 
of  Livingston  County  in  that  year  was  obtained  in  the  northwestern 
corner  of  Livingston  County  near  the  town  of  Streator  in  southern 
LaSalle  County  from  a  bed  which  has  been  correlated  with  the 
Illinois  No.  7  bed. 

The  available  information  on  coal  occurrences  in  Livings¬ 
ton  County  indicates  the  presence  of  relatively  small  reserves 
which,  being  adjacent  to  and  contiguous  with  large  reserves  of  No. 

2  coal  in  southeastern  Grundy  County  and  northwestern  Kankakee 
County,  are  considered  suitable  for  further  consideration  as  syn¬ 
thetic  liquid  fuels  plant  supply. 

The  No.  7  coal  occurs  in  scattered  areas  in  the  north 
western  portion  of  Livingston  County  south  of  the  town  of  Streator, 
which  is  located  in  the  southern  part  of  LaSalle  County.  This  bed 
has  been  extensively  mined  by  both  underground  and  stripping  oper¬ 
ations  of  relatively  small  size  for  local  consumption,  and  Tor  use 
in  the  ceramic  industry  in  that  area.  The  available  information 
indicates  that  reserves  of  this  bed  have  been  largely  depleted  and 
that  remaining  reserves  are  too  limited  in  extent  and  continuity  to 
warrant  further  consideration  in  this  survey. 

An  uncorrelated,  channel -shaped  coal  deposit  in  which 
a  maximum  thickness  of  12  ft  0  in.  and  an  average  thickness  of  9  ft 
0  in.  have  been  recorded,  occurs  at  a  horizon  approximately  10  feet 
above  that  of  the  No.  2  coal  in  northeastern  Livingston  County. 

The  available  information  indicates  that  this  bed  is  too  limited  in 
extent  to  warrant  further  consideration  in  this  survey. 

Coal  No.  2  is  considered  to  underlie  a  portion  of  the 
northeastern  corner  of  Livingston  County,  largely  by  projection 
from  known  deposits  in  the  adjacent  .counties  in  that  area.  Such  in¬ 
formation  indicates  that  this  coal  ranges  from  1  ft  6  in.  to  2  ft 
7  in.  in  thickness,  and  that  a  small  area  of  reserves,  which  is  con¬ 
tiguous  with  larger  areas  of  reserves  of  the  same  bed  in  adjoining 
counties,  is  sufficient  in  extent  to  warrant  further  consideration 
as  synthetic  liquid  fuels  plant  supply. 

Large  areas  of  Livingston  County  contain  no  informa¬ 
tion  on  underlying  coal  beds,  although  a  bed  tentatively  correlated 
with  the  Illinois  No.  5  bed  has  been  shown  by  scattered  drilling  to 
occur  near  the  western  boundary  of  the  county.  The  available  in¬ 
formation  is  too  limited  to  permit  any  estimates  of  reserves. 
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Logan  County.  (See  Exhibit  No.  4  for  references  A  below) 
D  Logan  County  is  located  in  the  west-central  portion  of  the  Illinois 
coal  field.  The  general  dip  of  the  coal  beds  is  toward  the  east. 
This  county  is  largely  covered  with  thick,  surficial,  glacial  de¬ 
posits,  which  have  obscured  the  possible  outcrops  of  any  coal  beds. 
Bureau  of  Mines  data  on  bituminous  coal  production  in  1948  indi¬ 
cate  that  approximately  50,000  tons  were  produced  in  Logan  County 
in  that  year  from  underground  operations.  The  annual  report  of  the 
Illinois  Department  of  Mines  and  Minerals  for  1948  indicates  that 
this  production  was  obtained  from  the  No.  5  coal  bed. 


The  available  information  on  coal  occurrences  in  Logan 
County  indicates  that  substantial  reserves  of  No.  5  coal  are  pres¬ 
ent  in  sufficient  amount  to  warrant  further  consideration  as  syn¬ 
thetic  liquid  fuels  plant  supply. 


Coal  No.  5  underlies  large  portions  of  the  south¬ 
western  quarter  of  Logan  County.  This  bed  has  been  mined  south  of 
the  city  of  Lincoln,  in  the  central  part  of  the  county.  Extensive 
mining  operations  have  also  been  conducted  in  northern  Sangamon 
County,  located  south  of  Logan  County.  Coal  No.  5  in  Logan  County 
varies  from  4  ft  0  in.  to  6  ft  0  in.  in  thickness,  and  is  char¬ 
acterized  by  vertical  shale  partings  which  are  commonly  designated 
as  "horsebacks".  Where  indicated  to  be  present  from  underground 
operations  and  drill  holes,  the  bed  ranges  from  230  to  350  feet  in 
depth  below  the  surface.  The  available  information  indicates  the 
presence  of  sufficient  reserves  to  warrant  further  consideration 
as  synthetic  liquid  fuels  plant  supply.  These  reserves  are  ad- 
^fA^ent  ter, ~and  contiguous  with,  reserves  of  the  same  bed  in  eastern 
Menard  County  and  in  northern  Sangamon  County. 


Macon  County.  (See  Exhibit  No.  4  for  references  B  below) 
Macon  County  is  located  in  the  central  portion  of  the  Illinois  coal 
field.  The  regional  dip  of  the  coal  beds  is  toward  the  east.  No 
production  was  reported  from  Macon  County  in  1948  by  the  Bureau  of 
Mines  or  the  Illinois  Department  of  Mines  and  Minerals.  The  last 
reported  production  from  this  county,  in  annual  reports  of  the 
Illinois  Department  of  Mines  and  Minerals  was  in  1947,  although 
it  is  reported  that  11,000,000  tons  have  been  produced  from  this 
county  since  1882. 


The  available  information  on  coal  occurrences  in  Macon 
County  indicates  the  presence  of  sufficient  reserves  of  coal  No.  5 

*°  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 


Coal  No.  6  has  been  indicated  by  drill  tests  to 
lorlie  a  small  area  in  the  southwestern  corner  of  Macon  County. 
This  bed  occurs  in  minable  thickness  south  of  a  line  through 
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southern  Sangamon,  northern  Christian,  and  southwestern  Macon 
Counties,  but  the  Information  in  Macon  County  is  too  limited  to 
permit  estimates  of  reserves . 

Coal  NOo  5  underlies  the  southwestern  portion  of 
Macon  County  at  depths  ranging  from  350  to  approximately  600  feet. 
This  bed  has  been  mined  at  the  city  of  Decatur,  located  near  the 
center  of  the  county,  and  in  the  eastern  portion  of  Sangamon  County, 
located  west  of  Macon  County.  The  bed  ranges  from  4  ft  6  in.  to 
5  ft  6  in,  in  thickness,  and  Is  characterized  by  the  vertical  part¬ 
ings  known  as  "horsebacks",  which  occur  throughout  the  No.  5  coal 
area  of  central  Illinois »  The  available  Information  indicates  that 
there  are  sufficient  reserves  of  this  coal  to  warrant  further  con¬ 
sideration  for  synthetic  liquid  fuels  plant  supply. 

At  least  two  other  coal  beds  are  known  to  occur  below 
the  No.  5  coal  In  Macon  County.  These  have  tentatively  been  corre¬ 
lated  with  the  Illinois  No.  2  and  No.  1  beds.  The  available  infor¬ 
mation  Is  too  limited,  however,  to  permit  estimates  of  reserves. 

Macoupin  County.  (See  Exhibit  No.  4  for  references  below) 
Macoupin  County  Is  located  in  the  southwestern  portion  of  the 
Illinois  coal  field.  The  general  dip  of  the  coal  beds  is  toward  the 
east.  The  Bureau  of  Mines  data  on  bituminous  coal  production  in  1948 
Indicate  that  approximately  4,281,000  tons  were  produced  in  Macoupin 
County  in  that  year,  entirely  from  underground  operations.  The 
annual  report  of  the  Illinois  Department  of  Mines  and  Minerals  for 
1948  indicates  that  total  production  In  that  year  was  obtained  from 
coal  No.  6. 


The  available  information  on  coal  occurrences  in  Macoupin 
County  indicates  the  presence  of  sufficient  reserves  of  coal  No."  6 
to  warrant  further  consideration  for  synthetic  liquid  fuels  plants 
supply. 


Coal  No.  6  underlies  the  major  portion  of  the  county. 
It  has  been  mined  extensively  in  the  eastern  portion  of  the  county, 
at  depths  of  from  300  to  400  feet,  and  with  thicknesses  ranging 
from  6  ft  0  in.  to  10  ft  0  In.  The  coal  bed  rises  gently  toward 
the  west  and  becomes  thinner  and  discontinuous  In  that  direction. 

The  available  Information  indicates  that  the  thickness  of  coal  de¬ 
creases  to  as  little  as  2  ft  0  in.  near  the  western  boundary  of  the 
county,  and  also  shows  the  presence  of  scattered  areas  near  the 
western  boundary,  where  the  coal  bed  has  apparently  been  eroded. 
Irregular  areas  in  the  eastern  and  southeastern  portions  of  Macoupin 
County  represent  a  continuation  of  the  large  barren  area  which  ex¬ 
tends  through  Christian  and  western  Montgomery  Counties  Into  eastern 
Madison  County,  which  lies  directly  south  of  Macoupin  County.  This 
barren  area  represents  a  portion  of  the  Illinois  No.  6  coal  basin 
in  which  the  coal  was  either  never  deposited  or  was  removed  by  ero¬ 
sion  after  deposition,  with  subsequent  deposition  of  sandstone  and 
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shale  at  the  original  coal  horizon.  The  available  information  on 
the  No.  6  coal  indicates  that  there  are  substantial  reserves  of 
this  bed  in  the  central  portions  of  Macoupin  County,  which  warrant 
further  consideration  in  the  production  of  synthetic  liquid  fuels. 

Coal  No.  5  has  been  found  to  underlie  the  No.  6  bed 
at  Irregular  and  scattered  drill  hole  locations.  These  drill  holes 
indicate  that  the  thickness  of  the  No.  5  bed  ranges  from  2  ft  0  in. 
to  3  ft  0  in.  The  available  information  is  too  limited  in  extent 
to  permit  further  consideration  of  this  bed  as  possible  synthetic 
liquid  fuels  plant  supply. 

Madison  County.  (See. Exhibit  No.  4  for  references  below) 
Madison  County  is  located  in  the  southwestern  portion  of  the 
Illinois  coal  field  where  it  is  bordered  on  the  west  by  the  Missis¬ 
sippi  River.  The  general  dip  of  the  coal  beds  is  toward  the  east, 
at  an  average  rate  of  13  feet  per  mile.  The  Bureau  of  Mines  data 
on  bituminous  coal  production  for  1948,  indicate  that  approximately 
2,021,000  tons  were  produced  in  Madison  County  in  that  year,  all  of 
which  was  obtained  from  underground  operations.  The  annual  report 
of  the  Illinois  Department  of  Mines  and  Minerals  for  1948  indicates 
that  the  entire  production  of  Madison  County  in  that  year  was  from 
the  No.  6  bed. 

The  available  information  on  coal  occurrences  in  Madison 
County  indicates  that  there  are  substantial  reserves  of  coal  No.  6 
which  warrant  further  consideration  for  synthetic  liquid  fuels  plant 
supply. 


Coal  No.  6  outcrops  along  the  Mississippi  River  bluffs 
on  the  western  side  of  Madison  County,  and  solidly  underlies  ap¬ 
proximately  the  eastern  three-fourths  of  the  county.  This  bed  ranges 
up  to  8  ft  6  in.  in  thickness,  and  averages  approximately  6  ft  0  in. 
In  thickness  in  the  central  portion  of  the  county,  where  it  has 
been  extensively  mined.  The  barren  area  of  Christian,  Montgomery 
and  Macoupin  Counties  extends  southward  into  Madison  County,  along 
uhe  eastern  boundary  line.  Coal  No.  6  was  either  never  deposited 
In  this  barren  area,  or  was  eroded  after  deposition,  followed  by 
deposition  of  sandstone  and  shale  at  the  original  horizon  of  the 
bed.  A  possible  extension  of  the  above  barren  area,  or  a  separate 
area  of  incomplete  deposition,  is  also  present  in  the  southeastern 
corner  of  Madison  County,  where  an  area  of  thin  coal  is  indicated  to 
dc  present,  from  drill  hole  information.  Other  drill  hole  Informa¬ 
tion  suggests  the  possible  presence  of  similar  areas  over  substan¬ 
tial  portions  of  the  southeastern  part  of  the  county.  Despite  the 
presence  of  these  areas  of  barren  or  thin  coal,  however,  and  al- 
*nough  coal  No.  6  has  been  widely  depleted  by  underground  operations 
n  op  6  cen-bral  portion  of  the  county,  the  remaining  reserves  are 
sufficient  in  extent  to  warrant  further  consideration  as  synthetic 
liquid  fuels  plant  supply. 
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Marion  County .  (See  Exhibit  No.  4  for  references  A  below.) 
Marion  County is located  in  the  south-central  portion  of  the 
Illinois  coal  field.  The  general  dip  of  the  coal  beds  is  toward 
the  east.  The  northern  end  of  the  Duquoin  anticline  extends  in  a 
nor^h-south  direction  just  we3t  of  the  western  line  of  Marion 
County,  so  that  the  deep  beds  east  of  the  anticline  in  Marion  County 
ajoe  relatively  shallow  in  depth  in  eastern  Clinton  County.  Bureau 
of.  Mines  data  on  bituminous  coal  production  in  1948,  indicate  that 
approximately  211,000  tons  were  produced  in  Marion  County  in  that 
year,  all  from  underground  operations.  The  annual  report  of  the 
Illinois  Department  of  Mines  and  Minerals  for  1948  indicates  that 
the  entire  production  in  that  year  was  from  the  No.  6  bed. 

The  available  information  on  coal  occurrences  in  Marion 
County  indicates  that  there  are  sufficient  reserves  of  the  No.  6 
coal  in  the  southwestern  portion  of  the  county  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No .  6  underlies  approximately  the  southwestern 
quarter  of  Marion  County.  Elsewhere  within  the  county,  the  bed  is 
indicated  by  scattered  drilling  to  diminish  in  thickness  and  to  be¬ 
come  irregular  in  continuity  and  occurrence.  In  the  southwestern 
portion  of  the  county,  the  bed  has  been  extensively  mined  at  depths 
of  approximately  550  feet  with  thicknesses  averaging  approximately 
6  ft  0  in.  The  available  information  from  abandoned  mining  oper¬ 
ations  and  from  drill  holes  in  Marion  County  indicates  that  the 
No.  6  coal  contains  sufficient  reserves’ to  warrant  further  consider¬ 
ation  for  synthetic  liquid  fuels  plant  supply. 

Coal  No.  5  has  been  indicated  to  underlie  the  No.  6 
coal  In  at  least  one  location  in  northeastern  Marlon  County.  The 
available  Information  Is  too  limited,  however,  to  estimate  the  full 
extent  of  the  reserves . 

Marshall  County.  (See  Exhibit  No.  4  for  references  B  below.) 
Marshall  County  Is  located  in  the  northern  portion  of  the  Illinois 
coal  field.  The  coal-bearing  measures  are  approximately  horizontal 
In  the  western  part  of  t-he  county,  but  have  a  slight  easterly  dip 
in  the  eastern  portion.  No  production  was  reported  from  Marshall 
County  in  1948  by  the  Bureau  of  Mines  cr  by  the  Illinois  Depart¬ 
ment  of  Mines  and  Minerals .  The  annual  report  of  the  Illinois  De¬ 
partment  of  Mines  and  Minerals  for  1948  indicates  a  production  of 
80  tons  from  one  local  operation  in  this  county  for  that  year. 

The  available  information  on  coal  occurrences  in  Marshall 
County  Indicates  that  reserves  of  No.  7  coal  west  of  the  Illinois 
River  In  the  western  portion  of  Marshall  County  and  reserves  of 
No.  2  coal  in  the  northeastern  portion  of  the  County,  are  sufficient 
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in  extent  to  warrant  further  consideration  for  synthetic  liquid 
%  fuels  plant  supply . 

Coal  No.  7  has  been  mined  by  local  operations  near 
the  eastern  margin  of  Marshall  County.  This  bed  also  occurs  along 
the  western  banks  of  the  Illinois  River  in  the  west-central  portion 
county.  In  the  latter  area,  bed  thicknesses  range  from  3 
ft  6  in.  to  4  ft  0  in.,  with  an  average  thickness  of  3  ft  9  in. 
fhe  information  from  abandoned  mining  operations  in  this  bed  in  the 
eastern  part  of  the  county  indicates  that  the  bed  is  too  irregular 
in  thickness  and  continuity  to  warrant  further  consideration  in 
this  survey.  West  of  the  Illinois  River,  the  available  information 
indicates  the  presence  of  sufficient  reserves  of  the  No.  7  coal  to 
warrant  further  consideration  as  synthetic  liquid  fuels  plant  sup¬ 
ply- 

Coal  No.  2  underlies  substantial  areas  in  the  eastern 
portion  of  Marshall  County  where  it  has  been  extensively  mined  at 
depths  of  approximately  550  feet  below  the  surface.  The  bed  ranges 
in  thickness  from  2  ft  2  in.  to  3  ft  9  in.,  with  an  average  thick¬ 
ness  of  3  ft  0  in.  Although  underground  reserves  of  this  bed  in 
northeas.tern  Marshall  County  have  been  depleted  by  underground 
operations,  the  remaining  reserves  are  sufficient  in  extent  to  war¬ 
rant  further  consideration  as  synthetic  liquid  fuels  plant  supply. 

McLean  County.  (See  Exhibit  No.  4  for  references  below) 
McLean  County  is  located  in  the  north-central  portion  of  the  Illinois 
coal  field  and  is  largely  underlain  by  thick,  surficial,  glacial 
deposits  which  mantle  the  bedrock  information  in  this  area.  The 
general  dip  of  the  coal  beds  is  toward  the  southeast.  No  produc¬ 
tion  was  reported  from  this  county  in  1948  by  the  Bureau  of  Mines 
or  the  Illinois  Department  of  Mines  and  Minerals.  The  last  reported 
production  In  annual  reports  of  the  Illinois  Department  of  Mines  and 
Minerals  was  in  1928,  although  it  is  reported  that  production  from 
thl3  county  since  1882  has  totaled  5,500,000  tons. 

The  available  information  on  coal  occurrences  in  McLean 
County  indicates  that  relatively  limited  reserves  of  the  No.  5  bed 
In  the  west-central  portion  of  the  county  are  sufficient  in  extent 
to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 

A  bed  tentatively  correlated  as  the  Illinois  No.  6  bed  has 
^cen  mined  at  one  location  in  the  northeastern  portion  of  McLean 
County  at  a  depth  of  approximately  400  feet.  The  thickness  of  this 
bod  varied  from  4  ft  0  in.  to  6  ft  0  in.  The  available  information, 
other  than  at  the  area  of  mining,  is  insufficient  to  permit  the 
estimates  of  reserves. 
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Coal  No .  5  has  been  mined  near  the  central  portion 


of  the  county,  at  tHe~  city  of  Bloomington.  At  this  location,  the 
bed  averaged  3  ft  6  In.  In  thickness  and  was  mined  at  a  depth  of 
380  feet.  The  Information  available  from  this  mine  and  from 
scattered  drill-hole  information  is  limited,  and  indicates  that 
the  bed  is  too  irregular  in  thickness  and  continuity  to  estimate 
the  full  extent  of  the  reserves . 


^2°  2  was  also  mined  in  a  limited  manner 


from  the  same  sEaf t  at  Bloomington  which  operated  in  the  No.  5  bed, 
as  described  above.  The  depth  of  the  No.  2  coal  at  this  location 
was  approximately  500  feet,  with  reported  thicknesses  ranging  from 
2  ft  11  in.  to  3  ft  2  in.  This  information  is  insufficient  to 
permit  any  estimates  of  reserves  for  the  No.  2  coal. 


Menard  County.  (See  Exhibit  No.  4  for  references  below. ) 


Menard  C ounty^Is  located  in  the  west-central  portion  of  the  Illinois 
coal  field.  The  general  dip  of  the  coal  beds  is  toward  the  east. 
Bureau  of  Mines  data  on  bituminous  coal  production  for  1948  indicate 
that  approximately  23,000  tons  were  produced  from  Menard  County  in 
that  year,  all  from  underground  operations.  The  annual  report  of 
the  Illinois  Department  of  Mines  and  Minerals  for  1948  indicates 
that  the  entire  production  from  Menard  County  in  that  year  was  from 
the  No.  5  bed. 


The  available  information  on  coal  occurrences  in  Menard 


County  indicates  that  there  are  sufficient  reserves  of  No .  5  coal 
to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 


Coal  No.  5  solidly  underlies  the  southeastern  ha'lf 


of  Menard  CountyT  This  oed  has  been  mined  by  underground  opera¬ 
tions  in  the  southeastern  portion  of  the  county,  at  depths  ranging 
.from  100  to  200  feet  below  the  surface.  This  coal  averages  6  ft 
0  in.  in  thickness  and  is  characterized  by  the  vertical  "horsebacks" 
of  shale  or  clay  which  are  common  in  the  No.  5  coal  bed  of  central 
Illinois.  The  available  information  indicates  that  substantial  re¬ 
serves  of  the  No.  5  coal  remain  in  Menard  County  in  sufficient 
amount  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply. 


Other  beds  of  coal,  both  above  and  below  the  No.  5 


-bed,  have  been  indicated  by  shaft  and  drill-hole  records.  These 
beds  are  thin  and  the  information  is  Insufficient  as  to  continuity 
and  extent  to  permit  any  estimates  of  reserves. 
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Montgomery  County.  (See  Exhibit  No.  4  for  references  below). 

*  Montgomery  County  is  located  in  the  southwestern  portion  of  the 
Illinois  coal  field.  The  regional  dip  of  the  coal  beds  is  toward 
the  southeast,  although  the  presence  of  minor  local  folds  may  modi¬ 
fy  the  direction  of  dip  in  some  locations.  Bureau  of  Mines  data 
on  bituminous  coal  production  for  1948  indicate  that  approximately 
850,000  tons  were  produced  in  Montgomery  County  in  that  year,  all 
from  underground  operations.  The  annual  report  of  the  Illinois 
Department  of  Mines  and  Minerals  for  1948  indicates  that  the  entire 
production  from  Montgomery  County  in  that  year  was  from  the  No.  6 
bed. 


The  available  information  on  coal  occurrences  in  Montgomery 
County  indicates  that  there  are  sufficient  reserves  of  coal  No.  6 
and  No.  5  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply. 


Coal  No.  8  occurs  largely  as  a  horizon  marker  above 
coal  No.  6  in  the  records  of  shafts  and  drill  holes  located  within 
the  county.  This  bed  averages  approximately  1  ft  0  in.  in  thick¬ 
ness  and  is  too  thin  to  warrant  further  consideration. 

Coal  No.  7  occurs  at  a  vertical  interval  of  approxi¬ 
mately  30  feet  above  the  No.  6  bed  and  averages  approximately  2  ft 
0  in.  in  thickness.  The  available  information  indicates  that  the 
bed  is  generally  too  thin  to  warrant  further  consideration  in  this 
“  survey. 


Coal  No.  6  has  been  mined  in,  and  underlies  most  of, 
the  southeastern  half  and  a  substantial  area  in  the  northwestern 
portion  of  Montgomery  County.  A  large  barren  area  separates  these 
two  portions  of  No.  6  coal  reserves,  in  which  the  coal  was  either 
never  deposited  or  was  removed  by  erosion  after  deposition,  with 
later  deposition  of  sandstone  and  shale  at  the  original  coal 
horizon.  This  barren  area  extends  into  Christian  County  on  the 
north  and  into  Madison,  Macoupin,  and  Bond  Countries  toward  the 
southwest.  The  southeastern  coal-bearing  area  is  crossed  by  a 
relatively  thin  branch  of  the  same  barren  area  which  extends  in  a 
southeasterly  direction,  with  an  average  width  of  1,000  feet,  from 

approximately  the  center  of  Montgomery  County  to  the  southern  county 
line. 


The  northwestern  coal-bearing  area  of  Montgomery 
County  is  contiguous  with  large  areas  of  reserves  of  the  same  bed 
.n  southern  Sangamon  County  and  northern  Macoupin  County.  No 
’underground  .mining  has  been  done  in  this  area,  but  a  large,  new 
mmrt  operation  has  recently  been  installed.  The  southeastern  coal- 
'(  ir^nS  area  has  been  extensively  mined  by  underground  operations. 
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Coal  No.  6  In  Montgomery  County  ranges  from  3  ft  6  In.  to  9  ft  8  In. 
In  thickness,  averaging  approximately  7  ft  0  in.  The  available  in¬ 
formation  Indicates  that  there  are  sufficient  remaining  reserves  in 
each  coal-bearing  area  of  Montgomery  County  to  warrant  further  con¬ 
sideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  5  occurs  at  a  vertical  interval  of  from  30 
to  60  feet  b e 1 ow  coal'H o .  6,  with  thicknesses  varying  from  less  than 
2  ft  0  in.  to  a  maximum  of  5  ft  0  in.  The  available  information  in¬ 
dicates  that  there  are  relatively  small  areas  of  separated  reserves 
of  this  bed  in  the  northeastern,  northwestern,  and  southwestern 
portions  of  Montgomery  County.  These  are  sufficient  in  extent  to 
warrant  further  consideration  as  synthetic  liquid  fuels  plant  sup¬ 
ply. 


A  coal  bed  tentatively  correlated  as  the  No.  2  bed 
has  been  worked  by  a  relatively  small  shaft  operation  near  the 
center  of  the  southern  line  of  Montgomery  County,  at  a  depth  of 
approximately  700  feet  below  the  surface  and  approximately  240  feet 
below  the  horizon  of  the  No.  6  bed.  This  coal" varied  from  2  ft  2 
in.  to  7  ft  0  in.  in  thickness  and  was  found  to  be  irregular  in 
continuity  and  thickness  in  the  area  depleted  by  the  underground 
operation.  The  available  information  on  this  bed  indicates  that 
the  coal  is  too  limited  in  continuity  to  warrant  further  considera¬ 
tion.  •  >' 

Peoria  County.  (See  Exhibit  No.  4  for  references  below.) 
Peoria  County  is  located  in  the  northwestern  portion  of  the 
Illinois  coal  field  and  is  bounded  on  its  southeastern  side  by  the 
Illinois  River.  This  county  has  been  glaciated,  and  the  outcrops 
of  the  bedrock  in  some  areas  are  obscured  by  glacial  deposits.  The 
general  dip  of  the  coal  beds  is  toward  the  southeast.  Bureau  of 
Mines  data  on  bituminous  coal  production  in  1948  indicate  that  ap¬ 
proximately  641,000  tons  were  produced  in  Peoria  County  in  that 
year,  all  from  underground  operations .  The  annual  report  of  the 
Illinois  Department  of  Mines  and  Minerals  for  1948  indicates  that 
the  entire  production  from  Peoria  County  in  that  year  was  obtained 
from  the  No.  5  bed. 

Available  information  on ‘coal  occurrences  in  Peoria  County 
indicates  that  there  are  substantial  reserves  of  the  No.  6  and  the 
No.  5  beds  which  are  sufficient  in  amount  to  warrant  further  con¬ 
sideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  7  occurs  widely  over  the  central  and  western 
portions  of  Pe orl'a_Coun^y  where  the  bedrock  formations  are  suf¬ 
ficiently  high  above  drainage  to  contain  this  bed.  The  average 
thickness  over  most  of  the  county  is  1  ft  6  in.,  but  the  bed  thickens 
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to  a  maximum  of  3  ft  0  in.  in  portions  of  the  northern  part 
ft;  the  county.  It  has  been  opened  along  the  outcrop  in  this  latter 
irea  by  small  operations  for  local  use.  The  available  information 
indicates  that  this  bed  is  generally  too  thin  and  too  irregular  in 
continuity  to  warrant  further  consideration  in  this  survey. 

Coal  No.  6  or  its  horizon  occurs  widely  over  the 
western  two-thirds  of  Peoria  County.  This  bed  varies  greatly  in 
thickness  and  in  continuity,  with  large  areas  in  the  western  portion 
of  the  county  being  marked  only  by  a  thin  coal  streak  at  the  normal 
position  of  the  No.  6  coal.  In  the  central  and  north-central  por¬ 
tions  of  the  county,  coal  No.  6  is  generally  of  minable  thickness, 
ranging  from  3  ft  3  in.  to  4  ft  2  in.  in  thickness.  Within  this 
area,  the  upper  6  to  12  inches  of  the  coal  bed  are  frequently  and 
irregularly  replaced  by  downward  projections  from  the  coal  bed  roof. 
7ne  available  information  indicates  that  sufficient  reserves  of  the 
)lo.  6  bed  are  present,  however,  to  warrant  further  consideration  as 
synthetic  liquid  fuels  plant  supply. 


The  No.  5  bed  occurs  widely  across  the  central  and 
southeastern  portions  of  the  county.  In  the  western  portion  of 
the  county,  a  large,  elongated  area  of  this  bed  has  apparently  been 
displaced  by  channel-shaped  sandstone  deposits.  Coal  No.  5  has 
been  extensively  mined  through  drift  or  slope  openings  along  the 
Illinois  River  in  the  southeastern  portion  of  the  county  and  by 
shaft  operations  in  the  highlands  back  of  the  river  bluffs.  In 
jr.ece  areas,  the  bed  ranges  from  3  ft  0  in.  to  4  ft  6  in.  in  thick- 
"•33,  averaging  approximately  4  ft  0  in.  As  elsewhere  in  the  No.  5 
b*-*d  of  central  Illinois,  vertical  shale  partings,  designated  as 
horsebacks"  interrupt  the  continuity  of  the  coal  bed  at  frequent 
Intervals.  These  horsebacks  range  from  a  few  inches  to  as  much  as 
feet  or  more  In  width,  and  must  be  handled  during  the  mining 
deration.  The  available  information  indicates  that  sufficient 
renerves  of  the  No.  5  coal  remain  In  Peoria  County  to  warrant 
further  consideration  as  synthetic  liquid  fuels  plant  supply. 

The  No.  2  bed  occurs  at  a  vertical  interval  of  from 
*  to  140  feet  "below  coal  No.  5  and  has  been  mined  by  underground 
•'•nrt  operations  along  the  Illinois  River.  In  such  operations  this 
‘ r  1  Averaged  2  ft  6  in.  in  thickness.  The  bed  apparently  also  out- 
r'-po  below  the  river  gravels  in  the  Illinois  Valley,  composing 
'•*  southern  boundary  of  the  county.  The  available  information  is 
’■■•sufficient  to  permit  estimates  of  reserves  for  this  bed. 


0  ~> 


« 


»  t 
»  * 


Other  coal  horizons  have  been  encountered  at  shaft 
drill-hole  locations  and  also  outcrop  within  the  boundaries  of 
:’-a  County.  These  beds  apparently  exist  largely  as  horizon 
*c"3»  with  occasional  local  thickenings  to  a  maximum  of  3  ft  0 
^  Available  information  indicates  that  these  beds  are  too 
-t'-'i  in  thickness  and  continuity  to  warrant  further  considera- 
r.  in  thi3  survey. 
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*  Perry  County.  (See  Exhibit  No.  4  for  references  below) 

Perry  County  is  located  in  the  southwestern  portion  of  the  Illinois 
coal  field.  The  general  dip  of  the  coal  beds  over  most  of  the 
county  is  toward  the  north  and  northeast.  The  axis  of  the  Duquoin 
anticline  extends  in  a  north-south  direction  across  the  eastern 
portion  of  the  county,  near  the  eastern  boundary  line.  The  princi¬ 
pal  coal  beds  rise  gently  toward  this  anticline  from  approximately 
the  central  portion  of  Perry  County  and  descend  steeply  toward  the 
east  from  its  crest.  Bureau  of  Mines  data  on  bituminous  coal  pro¬ 
duction  for  1948  indicate  that  approximately  5,217,000  tons  were 
produced  from  Perry  County  in  that  year,  of  which  2,7 99, OOO'^to’ns- 
were  produced  from  three  stripping  operations.  The  annual  report 
of  the  Illinois  Department  of  Mines  and  Minerals  for  1948  indi¬ 
cates  that  the  entire  production  in  that  year  was  from  the  No.  6 
bed. 

I 

The  available  information  on  coal  occurrences  in  Perry 
County  indicates  that  there  are  sufficient  reserves  of  the  No.  6 
and  No.  5  coals  to  warrant  further  consideration  as  synthetic 
liquid  fuels  plant  supply* 


I 

I 


Coal  No.  6  underlies  large  areas  in  Perry  County 
and  has  been  extensively  mined  both  by  stripping  and  underground 
operations.  The  outcrop  of  this  bed  roughly  coincides  with  the 
western  two-thirds  of  the  southern  boundary  line,  thence  crosses 
into  Jackson  County  in  a  southeast  direction.  Shaft  operations 
have  been  conducted  on  the  west  side  of  the  Duquoin  anticline, 
with  maximum  depths  of  approximately  250  feet,  while  underground 
operations  on  the  east  side  of  the  Duquoin  anticline  have  been 
worked  at  depths  averaging  450  feet.  The  thickness  of  the  coal 
bed  averages  6  ft  0  in.  west  of  the  Duquoin  anticline  and  approxi¬ 
mately  8  ft  0  in.  on  the  east  side.  These  differences  in  thick¬ 
nesses  are  accompanied  by. marked  differences  in  physical  and 
chemical  characteristics,  with  the  seam  on  the  east  side  of  the 
anticline  being  of  higher  quality  than  that  on  the  west.  The 
available  information  indicates  that  substantial  reserves  of  the 
No.  6  coal  remain  on  the  west  side  of  the  Duquoin  anticline  and 
are  sufficient  in  extent  to  warrant  further  consideration  as  syn¬ 
thetic  liquid  fuels  plant  supply. 


Coal  No.  5  occurs  in  two  separate  areas  in  Perry 
County.  In  the  southwestern  portion  of  the  county  this  bed  is 
adjacent  to,  and  contiguous  with,  reserves  of  the  same  bed  in 
eastern  Randolph  County.  In  this  area  coal  No.  5  ranges  from  2  ft 
0  in.  to  6  ft  3  in.  in  thickness  and  has  been  mined  near  the  out¬ 
crop  by  small  local  operations. 


Coal  No.  5  also  occurs  under  relatively  deep  cover 
in  the  south  eastern  corner  of  Perry  County  where  reserves  in  this 
bed  are  adjacent  to,  and  contiguous  with,  larger  areas  of  reserves 
of  the  same  bed  in  northeastern  Jackson  County  and  in  southwestern 
Franklin  County.  In  this  area,  coal  No.  5  averages  approximately 


(References:  7,  15,  19,  21,  31,  33,  36) 
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t  ft  (5  in.  in  thickness.  This  bed  has  been  mined  by  both  under- 
crcund  and  strip  operations  in  Jackson  County,  south  of  the  area  of 
reserves  in  southeastern  Perry  County,  The  available  information 
indicates  that  sufficient  reserves  of  the  No,  5  coal  are  present 
in  southeastern  Perry  County  to  warrant  further  consideration  for 
the  production  of  synthetic  liquid  fuels, 

Putnam  County,  (See  Exhibit  No,  4  for  references  below) 
Putnam  County  is  located  in  the  north-central  portion  of  the 
Illinois  coal  field  and  is  partially  bounded  on  its  north  side  by 
the  Illinois  River,  The  regional  dip  of  the  coal  beds  is  eastward 
toward  the  LaSalle  anticline  which  crosses  LaSalle  County  in  a 
northwest-southeast  direction  east  of  the  east  line  of  Putnam  County. 
No  production  is  reported  from  Putnam  County  in  1948  by  the  Bureau 
of  Mines  or  the  Illinois  Department  of  Mines  and  Minerals,  The  No. 

2  bed,  however,  was  formerly  mined  extensively  in  the  northeastern 
portion  of  Putnam  County,  during  the  period  of  greatest  activity  in 
the  "Longwall  District"  of  northern  Illinois,  and  It  is  reported 
that  10,000,000  tons  were  produced  in  the  period  of  record  subse¬ 
quent  to  1882, 

The  available  Information  on  coal  occurrences  in  Putnam 
County  Indicates  that  sufficient  reserves  of  coal  No,  2  are  pres¬ 
ent  to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 

Coal  No,  78  also  designated  as  the  "First-Vein"  bed 
of  LaSalle  County,  occurs  and  has  been  locally  mined  by  small  shaft 
operations  in  the  northeastern  portion  of  Putnam  County,  Where 
mined,  the  thickness  of  this  bed  ranged  from  2  ft  0  In,  to  3  ft  6 
In.,  and  the  bed  was  found  to  be  Irregular  in  continuity.  The 
available  Information  Indicates  that  coal  No,  7  is  too  irregular 
In  continuity  and  too  limited  in  extent  to  warrant  further  con¬ 
sideration  in  this  survey. 

Coal  No,  6,  the  "Second-Vein"  bed  of  LaSalle  County, 
was  also  encountered  In  the  shafts  to  the  No.  2  bed  in  northeastern 
Putnam  County.  The  thickness  varied  Irregularly  from  2  ft  0  in. 
to  4  ft  6  in.  and  the  available  Information  indicates  that  this  bed 
is  too  limited  In  continuity  and  extent  to  warrant  further  con- 
-aideration  In  this  survey. 

Coal  No.  2  was  once  extensively  worked  In  the  north¬ 
eastern  portion  of  Putnam  County,  during  the  period  of  greatest 
activity  in  the  so-called  "Longwall  District"  of  northern  Illinois . 
x.n  this  area,  coal  No.  2  ranges  from  3  ft  3  in.  to  3  ft  6  In,  In 
thickness  and  occurs  at  depths  of  approximately  450  feet  below  the 

TJe  ted  aPPea3:>3  to  thin  below  3  ft  0  In.  to  a  minimum  of 
0  ln»  in  the  southwestern  portion  of  the  county.  The  avaii- 
information  Indicates  that  sufficient  reserves  of  the  No.  2 
ocd  remain  in  northeastern  Putnam  County,  where  they  are  adjacent 
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to,  and  contiguous  with,  reserves  of  the  same  bed  in  west-central 
LaSalle  County  and  southeastern  Bureau  County  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 

Randolph  County.  (See  Exhibit  No.  4  for  references  A 
Randolph  County  is  located  in  the  southwestern  portion  of 
the  Illinois  coal  field  along  the  margin  of  the  coal-bearing  forma¬ 
tions  which  comprise  the  Illinois  coal  basin.  The  general  dip  of 
the  coal  beds  is  toward  the  northeast.  Bureau  of  Wines  data  on 
^1^i^ous  coal  Production  in  1948  indicate  that  approximately 
^,415, 000  tons  were  produced  in  Randolph  County  in  that  year,  of 
which  approximately  1,063,000  tons  were  obtained  from  one  striDpin^ 

°P!rf^l0n°  The  annual  report  of  the  Illinois  Department  of  Wines  ° 
and  Minerals  for  1948  indicates  that  all  of  the  production  in  that 
year  was  obtained  from  the  No.  6  bed. 

The  ava-i^-a^ie  information  on  coal  occurrences  in  Randolph 
County  indicates  that  there  are  sufficient  reserves  of  coal  No.  6 
and  No.  5  to  warrant  further  consideration  as  synthetic  liquid 
fuels  plant  supply. 

Coal  No.  6  outcrops  in  a  northwest-southeast  direc¬ 
tion  across  the  northeastern  portion  of  Randolph  County.  This  bed 
has  been  extensively  depleted  by  both  stripping  and  underground  oper 
ations,  the  latter  being  confined  largely  to  relatively  shallow  oper 
atj.ons.near  the  outcrop.  The  coal  bed  reaches  a  maximum  depth  of* 
approximately  340  feet  in  the  northeastern  corner  of  Randolph  County 
and  ranges  from  4  ft  6  in.  to  7  ft  0  In.  in  thickness,  averaging 
approximately  6  ft  0  in.  While  the  No.  6  bed  has  been  extensively 
ln  County,  the  available  information  indicates 

that  the  remaining  reserves  are  sufficient  in  extent  to  warrant 

further  consideration  as  raw  material  for  synthetic  liquid  fuels 
plant  supply. 


Coal 

parallel  with,  the 
from  1  ft  10  in.  to 


No. 


_ j?.  outcrops  in  a  line  southwest  of,  and 

outcrop  of  the  No.  6  bed.  The  No.  5  bed  varies 
7  ft  0  In.  in  thickness  along  the  outcrop, 
averaging  approximately  3  ft  0  in..,  and  has  been  mined  by  small 
local  operations.  The  available  information  indicates  that  this 
bed  Is  largely  less  than  2  ft  0  In.  in  thickness  in  the  northern 
part  of  Randolph  County,  but  that  there  are  sufficient  reserves  of 
thicker  coal  In  the  northeastern  portion  of  the 
further  consideration  as  synthetic  liquid  fuels 


county  to  warrant 
plant  supply. 


Richland  County.  (See  Exhibit  No.  4  for  references  B 
elow)  Rlchlend  County  Is  located  In  the  southeastern  portion  of 
the  Illinois  coal  field  where  the  coal  measures  occur  in 
part  of  the  Illinois  coal  basin.  The  general  dip  of  the 


the  deeper 
coal  beds 
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iz  toward  the  east.  No  production  was  reported  from  this  county 
%  In  1943  by  the  Bureau  of  Mines  or  the  Illinois  Department  of  Mines 
ar.i  Minerals.  A  total  of  less  than  200  tons  has  been  reported  as 
-reduced  in  Richland  County  since  1882,  this  production  probably 
having  been  obtained  from  the  thin  surface  seams  which  occur  ir¬ 
regularly  over  portions  of  the  county. 


The  only  available  information  on  the  principal  coal 
teds  underlying  Richland  County  has  been  obtained  from  oil  tests 
r.'ide  during  the  past  10  years.  A  limited  number  of  such  tests  sug¬ 
gests  that  coal  No.  6  and  coal  No.  5  may  be  present  in  portions  of 
the  county  at  depths  ranging  from  1,000  to  1,200  feet  below  the 
surface.  From  these  oil  tests  and  from  the  more  numerous  tests  in 
Clay  County  west  of  Richland  County,  small  areas  of  No.  5  and  No.  6 
coals  are  estimated  to  be  present  in  the  extreme  northwest  and 
southwest  corners  of  the  county.  While  other  coal  beds  were  pene¬ 
trated  by  some  of  the  oil  tests,  the  available  information  is  too 
limited  to  permit  estimates  of  reserves. 


Saline  County  (See  Exhibit  No.  4  for  references  below) 
Saline  County  is  located  in  the  extreme  southern  portion  of  the 
Illinois  coal  field,  along  the  southern  outcrop  of  the  principal 
coal-bearing  formations  of  the  Illinois  coal  basin.  Coals  No.  6 
ar.d  No.  5  outcrop  in  a  general  east-west  direction  a  short  distance 
south  of  the  center  of  the  county.  These  beds  dip  toward  the  north 
at  decreasing  rates  from  the  outcrop  to  the  northern  county  line. 

The  southern  portion  of  the  coal -bearing  area  is  marked 
by  a  relatively  narrow,  east-west  zone  of  folding  and  faulting, 
with  the  faults  commonly  extending  in  a  general  northwest-southeast 
direction  within  this  zone.  The  continuity  of  the  coal  beds  is 
further  disrupted  by  the  presence  of  vertical  dikes  of  igneous  rock, 
which  transect  the  coal  bed  at  some  locations,  largely  confined  to 
the  southeastern  portion  of  the  coal -bearing  area.  Bureau  of  Mines 
lata  on  bituminous  coal  production  for  1948  indicate  that  approxi¬ 
mately  4,560,000  tons  were  produced  in  Saline  County  in  that  year, 

•  which  approximately  674,000  tons  were  produced  from  two  stripping 
aerations.  The  annual  report  of  the  Illinois  Department  of  Mines 
■i:h  Minerals  for  1948  indicates  that  approximately  90  percent  of 
::.c  total  production  was  obtained  from  the  No.  5  bed,  with  10  per- 
ent  being  obtained  from  bed  No.  6. 


The  available  information  on  coal  occurrences  in  Saline 
-^unty  Indicates  that  there  are  sufficient  reserves  of  No.  6  and 
'* J •  5  coal  to  warrant  further  consideration  as  synthetic  liquid 
f'-ola  plant  supply. 
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Coal  No.  6  solidly  underlies  the  major  coal-bearing  > 
area  In  the  northern  half  of  Saline  County.  This  bed  has  not  been 
extensively  mined  because  of  the  greater  thickness  and  higher 
quality  of  the  underlying  No.  5  bed,  which  has  been  widely  worked 
In  Saline  County.  The  continuity  of  both  beds  is  interrupted  by 
the  faulted  and  folded  zone  described  above.  Coal  Wo.  6  ranges  from 

3  ft  0  in.  to  7  ft  2  in.  in  thickness,  but  averages  approximately 

4  ft  6  in.  It  is  approximately  600  feet  in  depth  below  the  surface 
at  the  northern  county  line.  While  a  large  part  of  the  southern 
portion  of  the  No.  6  coal  occurrence  In  Saline  County  has  been 
undermined  by  operations  In  the  underlying  No.  5  bed,  It  is  herein 
considered  that  these  reserves  could  be  recovered  by  carefully 
planned  operations,  and  that  such  reserves,  together  with  those  re¬ 
maining  north  of  the  No.  5  coal  workings,  are  sufficient  In  extent 
to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 

Coal  No.  5  has  been  extensively  mined  across  the 
center  of  Saline  County,  adjacent  to,  and  north  of,  the  outcrop  of 
this  bed.  The  continuity  of  this  bed  in  the  areas  occupied  by 
abandoned  mines,  and  in  the  areas  now  undergoing  active  depletion, 
is  known  to  be  interrupted  by  faults  and  by  dikes,  as  described 
above.  In  addition,  the  coal  bed  at  some  locations  in  the  north- 
central  part  of  the  county  has  been  partially  or  completely  dis¬ 
placed  by  deposits  of  shale  or  sandstone.  Coal  No.  5  ranges  from 
3  ft  0  in.  to  7  ft  6  in.  in  thickness,  but  averages  approximately 
6  ft  0  In.  over  large  areas.  Although  the  southern  portion  of  the 
coal-bearing  area  of  Saline  County  has  been  widely  depleted,  the 
available  information  Indicates  that  substantial  reserves  remain  in 
the  northern  portion  of  the  county  and  are  sufficient  in  extent  to 
warrant  further  consideration  as  synthetic  liquid  fuels  plant  supply. 

Several  coal  beds,  stratigraphically  lower  than  the 
No.  5  bed,  outcrop  in  an  east-west  direction  across  the  southern  por¬ 
tion  of  Saline  County.  These  beds  have  been  worked  by  small  under¬ 
ground  and  stripping  operations,  but  the  available  information  is 
too  limited  to  permit  estimates  of  reserves. 

In  the  southeastern  corner  of  Saline  County  and 
separated  from  coal  bed  reserves  to  the  north  and  west  by  a  major 
fault,  the  western  end  of  the  Eagle  Valley  syncline,  described  under 
Gallatin  County,  contains  small  amounts  of  reserves  in  the  Davis  bed. 
The  other  coal  beds  within  the  Eagle  Valley  syncline  In  Saline  County 
are  too  limited  in  extent  to  warrant  further  consideration  In  this 
survey. 


Sangamon  County.  (See  Exhibit  No.  4  for., ref  erenoes -below-}- 
Sangamon  County  Is  located  in  the  west-central  portion  of  the 
Illinois  coal  field.  The  general  dip  of  the  coal  beds  Is  toward  the 
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east.  Two  principal  coal  beds,  the  No.  5  and  the  No.  6  beds,  are 
present  in  this  county,  with  approximately  the  northern  two-thirds 
being  underlain  by  coal  No.  5  and  the  southern  one- third  by  coal 
No.  6»  Coal  No.  5  appears  to  become  thin  and  irregular  under  the 
area  underlain  by  coal  No.  6,  while  coal  No.  6  does  not  extend  in 
workable  thickness  north  of  the  approximate  location  of  the  south 
line  of  workable  No.  5  coal.  Bureau  of  Mines  data  on  bituminous 
coal  production  for  1948  indicate  that  approximately  2,233,000  tons 
were  produced  in  Sangamon  County  in  that  year,  all  of  which  was  ob- 
tained-from ^underground  operations.  The  annual  report  of  the 
Illinois  Department  of  Mines  and  Minerals  for  1948  indicates  that 
the  entire  production  from  the  county  in  that  year  was  obtained 
from  the  No.  5  bed. 


The  available  information  on  coal  occurrences  in  Sangamon 
County  Indicates  that  there  are  substantial  reserves  of  coal  No.  6 
and  No.  5  which  warrant  further  consideration  as  synthetic  liquid 
fuels  plant  supply. 


Coal  No,  8  outcrops  over  extensive  areas  in  Sangamon 
County,  except  along  the  eastern  line  where  the  regional  dip  carries 
this  bed  below  drainage.  Prior  to  development  of  the  deeper  No.  5 
and  No.  6  coals,  this  bed  was  mined  along  its  outcrop  by  small, 

local  operations.  This  coal  ranges  from  1  ft  6  in.  to  2  ft  7  in. 

In  thickness.  The  available  information  indicates  that  coal  No.  8, 
a  except  in  small  local  areas,  is  too  thin  to  warrant  further  con- 
^  slderation  in  this  survey. 

Coal  No.  6  has  been  extensively  mined  in  the  south- 
central  portion  of  Sangamon  County  at  depths  of  from  240  to  300 

feet.  In  this  area,  the  bed  ranges  from  6  ft  0  in.  to  8  ft  0  in. 

in  thickness.  The  area  of  thick  coal  reserves  extends  eastward 
from  the  depleted  area  toward  northern  Christian  County,  but  the 
bed  thins  rapidly  and  becomes  unworkable  elsewhere  within  the 
county.  The  available  information  indicates  that  there  are  sub¬ 
stantial  reserves  of  this  bed  which  warrant  further  consideration 
ao  synthetic  liquid  fuels  plant  supply. 


Coal  No.  5  has  been  widely  mined  in  and  around  the 
^  y  of  Springf le Id  which  is  located  in  the  north-central  part  of 
.mngamon  County.  This  bed  solidly  underlies  the  northern  two- 
•;Urds  of  Sangamon  County,  where  it  averages  approximately  5  ft  6 
Tn  thickness.  Over  most  of  its  area  of  occurrence,  the  bed  is 
persistent  in  thickness  but  decreases  to  less  than  2  ft  0  in.  to¬ 
ward  the  souths  and  southwest.  Coal  No.  5  is  characterized  through¬ 
out  central  Illinois  by  frequent  vertical  partings  of  shale  or 
-  *ay ,  ranging  in  width  from  a  few  inches  to  2  feet  or  more,  which 

;,;°h^e®is2a5ed  as  "horsebacks".  These  impurities  in  the  coal  must 
i'l  handled  during  the  mining  operation.  Although  widely  depleted 

P°rtlon  of  the  county,  in  and  around  the  city 
nefield'  the  available  information  indicates  that  the  re- 

fSe^SUbstantial  and  warrant  further  consideration 
synthetic  liquid  fuels  plant  supply. 
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Schuyler  County.  (See  Exhibit  No.  4  for  references  A 
below)  Schuyler  County  is  located  in  the  southern  portion  of  the 
northwestern  part  of  the  Illinois  coal  field,  west  and  northwest 
of  the  Illinois  River.  The  basal  coal  beds  in  this  area  are 
shallow  in  depth,  and  local  stream  erosion  has  produced  a  narrow 
cutout  of  the  coal  measures,  extending  in  a  northwest-southeast 
direction  across  the  western  portion  of  Schuyler  County.  The 
general  dip  of  the  coal  beds  is  toward  the  southeast.  Bureau  of 
Mines  data  on  bituminous  coal  production  in  1948  indicate  that  ap¬ 
proximately  140,000  tons  were  produced  in  Schuyler  County  in  that 
year,  of  which  128,000  tons  were  produced  from  one  stripping  oper¬ 
ation.  The  annual  report  of  the  Illinois  Department  of  Mines  and 
Minerals  for  1948  indicates  that  approximately  80  percent  of  the 
production  in  that  year  was  obtained  from  coal  No.  5,  with  approxi¬ 
mately  20  percent  being  produced  from  coal  No.  2. 


The  available  information  on  coal  occurrences  In  Schuyler 
County  indicates  that  there  are  sufficient  reserves  of  No.  5  coal 
to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 

» 

Coal  No.  5  underlies  a  relatively  small  ridge  formed 
of  resistant  bedrock  material  in  the  central  portion  of  the  county. 
This  occurrence  of  No.  5  coal  is  completely  detached  from  the  major 
No.  5  coal  areas  in  the  Springfield  and  Fulton-Peoria  districts. 
This  area  of  reserves  has  been  thoroughly  drilled  and  prospected 
and  is  now  undergoing  depletion  by  a  stripping  operation.  The  bed 
ranges  from  2  ft  4  in.  to  6  ft  0  in.  in  thickness,  with  an  average 
thickness  of  approximately  5  ft  0  in.  The  vertical  "horsebacks", 
characteristic  of  the  No.  5  coal  elsewhere  in  the  State,  are  rela¬ 
tively  infrequent  in  occurrence  in  Schuyler  County.  The  available 
information  indicates  that  reserves  of  this  bed  are  sufficient  in 
extent  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply. 

Coal  No.  2  occurs  widely  over  the  two  coal-bearing 
areas  of  Schuyler  County,  east  and  west  of  the  cutout  described 
above.  This  bed  has  been  worked  along  its  outcrop  at  a  number  of 
locations  by  small  local  operations.  Although  usually  less  than 
2  ft  0  In.  in  thickness,  the  bed  locally  attains  a  maximum  thick¬ 
ness  of  3  ft  0  in.  The  available  Information  is  Insufficient  to 
establish  estimates  of  reserves,  but  suggests  that  the  thickness  Is 
less  than  2  ft  0  In.  over  large  areas. 

Shelby  County.  (See  Exhibit  No.  4  for  references  B 
below)  Shelby  County  is  located  in  the  south-central  portion  of 
the  Illinois  coal  field.  The  coal-bearing  strata  in  the  eastern 
part  of  this  county  occur  along  the  deep  trough  which  parallels 
the  LaSalle  anticline,  and  the  general  dip  of  the  coal-beds  in  this 


References :A s  10,  13,  31,  33) 
References  Bs  7,  26,  31,  33,  36) 


-iri 


pjSfej 


' ',rs$ 


Ska 


m 


*;?*** 


wlzVizM 


ras« 


r.-v»;'V' 


w® 


s& 


■ 


te 


*5r. 


rukj-v^”  vftwW j^a  .y%  §/?,. 

f.AV  .« 


103 


rortion  of  the  county  Is  toward  the  west.  On  the  west  side  of  the 
51  county  the  beds  dip  eastward  into  the  trough.  No  production  was 
reported  from  Shelby  County  in  1948  by  the  Bureau  of  Mines  or  the 
Illinois  Department  of  Mines  and  Minerals.  Limited  and  scattered 
production  has  been  reported  from  Shelby  County  in  previous  years, 

••his  being  obtained  from  irregular,  shallow  beds  which  outcrop  near 
the  .surface  in  the  eastern  part  of  the  county. 

The  available  information  on  coal  occurrences  in  Shelby 
County  indicates  that  there  are  sufficient  reserves  of  No.  5  and 
\'o.  6  coal  in  the  western  portion  of  the  county  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 

The  shallow  coal  from  which  limited  amounts  of  production 
have  been  obtained  in  prior  years  in  eastern  Shelby  County  has  been 
designated  as  the  "Shelbyville"  coal  and  tentatively  correlated  as 
coal  No.  14  by  the  Illinois  Geological  Survey.  The  available  in¬ 
formation  is  limited  but  indicates  that  this  bed  is  too  limited  in 
extent,  thickness,  and  continuity  to  warrant  further  consideration 
in  this  report. 

Coal  No.  6  underlies  a  substantial  part  of  the 
southwestern  portion  of  Shelby  County.  This  bed  has  been  worked 
In  the  southeastern  corner  of  Christian  County  just  west  of  the 
west  line  of  Shelby  County,  at  depths  of  approximately  700  feet. 

The  information  provided  by  such  operations  and  by  scattered  drill 
%  holes  Indicates  that  the  No.  6  coal  in  Shelby  County  ranges  from 
t  ft  0  in.  to  7  ft  7  in.  in  thickness.  A  large  portion  of  the 
central  part  of  Shelby  County  is  probably  connected  with  the  large 
barren  area  which  extends  through  Christian,  Montgomery,  Macoupin, 
Madison,  and  Bond  Counties.  Limited  information  indicates  that 
coal  No.  6  is  present  north  of  the  barren  area,  in  the  northwestern 
corner  of  Shelby  County,  but  is  insufficient  to  provide  a  basis  for 
estimates  of  reserves.  The  available  information  indicates  that 
there  are  sufficient  reserves  of  the  No.  6  bed  in  southwestern 
Jhclby  County  to  warrant  further  consideration  as  synthetic  liquid 
fuels  plant  supply. 

Coal  No.  5  extends  a  short  distance  into  northwestern 
Shelby  County  from  the  large  area  underlain  by  this  bed  in  south- 
-ostern  Macon  County,  eastern  Sangamon  County,  and  northern  Christian 
C  unty.  The  available  information  indicates  that  this  bed  occurs  at 
>pths  of  approximately  600  to  800  feet  in  Shelby  County,  with 
'hicknesses  ranging  from  5  ft  4  in.  to  7  ft  0  in.  The  reserves  of 
'his  bed  in  northwestern  Shelby  County  are  sufficient  in  extent  to 
'-arrant  further  consideration  as  synthetic  liquid  fuels  plant  sup- 


103 


. 


^Lt: 


104 


Stark  County.  (See  Exhibit  No.  4  for  references  A  below) 
Stark  County  Is  located”  in  the  central  portion  of  the  northwestern 
part  of  the  Illinois  coal  field,  lying  northwest  of  the  Illinois 
River.  The  general  dip  of  the  coal  beds  is  toward  the  southeast. 

No  production  was  reported  from  Stark  County  in  1948  by  the  Bureau 
of  Mines  or  by  the  Illinois  Department  of  Mines  and  Minerals. 

Annual  records  of  the  latter  Department  indicate  that  approximately 
1,200,000  tons  have  been  produced  in  Stark  County  during  the  period 
of  record  from  1882  to  1948,  Such  production  was  probably  obtained 
from  the  No.  6  bed. 


The  available  Information  on  coal  occurrences  in  Stark 
County  indicates  that  there  are  sufficient  reserves  of  the  No.  6 
bed  to  warrant  further  consideration  for  synthetic  liquid  fuels 
plant  supply. 

Coal  No.  6,  or  Its  horizon,  outcrops  widely  across 
the  southeastern  portion  and  central  portion  of  Stark  County  and 
underlies  substantial  areas  in  the  northern  portion  of  the  county. 
While  the  horizon  of  No.  6  coal  is  persistent  in  Stark  County, 
large  areas  along  the  outcrop  contain  coal  of  but  a  few  inches  in 
thickness.  In  the  north-central  portion  of  the  county,  coalJNo^ £_ 
is  more  persistent,  ranging  from  3  ft  9  in rto  4  ft  2  in.  In  thick¬ 
ness  over  relatively  large  areas.  Even  in  such  areas  of  thicker 
coal,  however,  the  upper  6  to  12  inches  of  the  bed  may  be  ir¬ 
regularly  and  frequently  displaced  by  downward  projections  of  ma¬ 
terial  from  the  coal  bed  roof,  and  the  bed  is  commonly  high  in  in¬ 
herent  ash.  The  available  informs, ti on  indicates  that  there  are 
sufficient  reserves  to  warrant  further  consideration  as  synthetic 
liquid  fuels  plant  supply. 

Coal  No.  5  outcrops  along  the  southern  line  of  the 
county  but  is  generally  less  than  2  ft  0  in.  in  thickness.  The 
available  Information  Indicates  that  this  bed  Is  too  thin  to  war¬ 
rant  further  consideration  in  Stark  County. 

St.  Clair  County.  (See  Exhibit  No.  4  for  references  B 
below)  St.  CTair  County"Ts  located  In  the  southwestern  portion  of 
the  Illinois  coal  field  and  occupies  a  position  along  the  margin  of 
the  coal-bearing  formations  which  comprise  the  Illinois  coal  basin. 
This  county  Is  bordered  on  the  west  by  the  Mississippi  River.  Lo¬ 
cated  directly  across  the  Mississippi  River  from  the  city  of  St. 
Louis,  its  geographic  position  has  been  an  important  factor  in  the 
development  of  the  coal  beds  in  this  counuy.  The  general  dip  of 
the  coal  beds  is  toward  the  east,  although  local  and  minor  folding 
may  modify  this  direction  of  dip  in  some  locations.  Bureau  of 
Mines  data  on  bituminous  coal  production  in  1948  Indicate  that  ap¬ 
proximately  3,021,000  tons  were  produced  in  this  county  in  that 


(References  As  2,  4,  13,  31,  33,  36) 
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^  year,  of  which  1,029,000  tons  were  obtained  from  three  stripping 
5  operations.  The  annual  report  of  the  Illinois  Department  of 

Mines  and  Minerals  for  1948  Indicates  that  the  entire  production 
of  the  county  in  that  year  was  obtained  from  the  No.  6  coal. 

The  available  information  on  coal  occurrences  in  St. 

Clair  County  indicates  that  extensive  reserves  of  the  No.  6  bed 
and  relatively  small  reserves  of  the  No.  5  bed  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  6  underlies  approximately  the  eastern 
three-fourths  of  the  county.  The  actual  outcrop  across  the  south¬ 
western  portion  of  the  county  is  largely  obscured  by  glacial  de¬ 
posits.  The  outcrop  is  visible  along  the  eastern  bluffs  of  the 
Mississippi  River  and  has  been  utilized  for  extensive  drift  mining. 
The  bed  has  also  been  mined  intensively  throughout  the  we stern  and 
southwestern  portions  of  the  coal-bearing  area.  This  extensive 
depletion  has  been  accomplished  by  underground  operations  up  to 
-ICO  feet  in  depth  and  by  stripping  operations  at  favorable  loca¬ 
tions  along  the  outcrop.  Coal  No.  6  ranges  in  thickness  from  4  ft 
0  in.  to  8  ft  3  in.  Although  extensively  depleted,  the  available 
information  indicates  that  there  are  substantial  reserves  remain¬ 
ing  in  eastern  St.  Clair  County  which  warrant  further  considera¬ 
tion  as  synthetic  liquid  fuels  plant  supply. 


i 


Coal  No.  5  occurs  In  a  limited  area  in  the  central 
part  of  St.  Clair  County.  In  this  area,  the  coal  ranges  from  3 
ft  0  in.  to  3  ft  2  in.  In  thickness  and  has  been  mined  In  local 
areas  of  up  to  5  ft  0  in.  In  thickness.  Elsewhere  within  the 
county  the  outcrop  of  the  No.  5  bed  has  not  been  extensively  ex¬ 
plored,  but  the  limited  available  information  Indicates  that  it 
la  generally  too  thin  to  warrant  further  consideration. 

Tazewell  County.  (See  Exhibit  No.  4  for  references  below) 
Tazewell  County  is  located  in  the  northwestern  portion  of  the 
Illinois  coal  field.  This  county  is  bordered  on  the  northwest  by 
the  Illinois  River.  The  general  dip  of  the  coal  beds  is  toward 
the  east.  The  eastern  portion  of  the  county  has  been  heavily 
glaciated,  so  that  rock  outcrops  are  largely  obscured.  Bureau  of 
Mines  data  on  bituminous  coal  production  in  1948  indicate  that 
Hvpproxiinately^TS ,  000  tons  were  produced  in  Tazewell  County  in  that 
yc-tr,  all  by  underground  operations.  The  annual  report  of  the 
Illinois  Department  of  Mines  and  Minerals  for  1948  Indicates  that 
the  entire  production  from  Tazewell  County  in  that  year  was  ob¬ 
tained  from  the  No.  5  bed. 

The  available  information  on  coal  occurrences  In  Tazewell 
County  indicates  that  there  are  sufficient  reserves  of  the  No.  5 
- ed  to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 

auppiy. 
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Coal  No.  6  outcrops  along  the  Illinois  River  bluffs. 
In  west-central  Tazewell  County,  and  In  the  tributaries  draining  to¬ 
ward  the  Illinois  River.  As  in  Peoria  County,  west  of  the  Illinois 
River,  the  No.  6  bed  is  extremely  irregular  in  continuity  and  oc¬ 
currence  with  thicknesses  varying  abruptly  within  short  distances 
from  less  than  1  ft  6  in.  to  as  much  as  4  ft  0  in.  The  upper  por¬ 
tion  of  the  coal  bed  is  frequently  replaced  with  material  from  the 
overlying  formation.  The  available  information  indicates  that  re¬ 
serves  of  No.  6  coal  In  Tazewell  County  are  too  irregular  in  occur¬ 
rence  and  continuity  to  warrant  further  consideration  in  this  survey. 

Coal  No.  5  outcrops  along  the  Illinois  River  Valley 
and  has  been  mined  by  shallow,  underground  operations  in  this  area. 
Where  indicated  by  underground  operations  and  by  outcrops,  the  thick¬ 
ness  of  the  No,  5  bed  ranges  from  4  ft  4  in.  to  4  ft  10  in.  As  in 
Peoria  County,  across  the  Illinois  River  from  Tazewell  County,  No. 

5  coal  Is  characterized  by  vertical  partings  known  as  "horsebacks". 
Large  areas  In  Tazewell  County  have  not  been  explored  by  underground 
operations  or  by  drilling  to  the  No.  5  coal  horizon.  It  is  possible 
that  the  heavy  glaciation  has  removed  the  No.  5  bed  In  areas  In 
which  the  topography  is  such  that  the  bed  should  normally  be  pres¬ 
ent.  The  available  information,  however,  indicates  that  there  are 
sufficient  reserves  adjacent  to  the  developed  area  In  west-central 
Tazewell  County  to  warrant  further  consideration  as  synthetic  liquid 
fuels  plant  supply. 

Coal  No.  2  is  probably  present  below  the  Illinois 
River  valley  gravels  in  at  least  portions  of  Tazewell  County.  The 
information  concerning  this  bed,  however,  is  insufficient  for  any 
estimates  of  reserves. 

Vermilion  County.  (See  Exhibit  No.  4  for  references  below) 
Vermilion  County  Is  located  in  the  north-central  portion  of  the 
eastern  Illinois  coal-containing  counties  where  it  is  both  geo¬ 
graphically  and  geologically  separated  from  the  other  principal  coal- 
producing  districts  In  Illinois,  probably  being  more  closely  con¬ 
nected  with  the  coal-bearing  formations  of  southwestern  Indiana  than 
with  the  other  portions  of  the  Illinois  coal  basin.  The  coal  beds 
in  Vermilion  County,  however,  have  been  correlated  as  closely  as  pos¬ 
sible  with  the  principal  coal  beds  In  the  other  portions  of  the 
Illinois  coal  field  by  the  Illinois  State  Geological  Survey.  The 
general  dip  of  the  coal  beds  Is  toward  the  southwest.  Bureau  of 
Mines  data  on  bituminous  coal  production  in  1948  indicate  that  ap¬ 
proximately  359,000  tons  were  produced  In  Vermilion  County  in  that 
year,  of  which  91,000  tons  were  obtained  from  two  stripping  oper¬ 
ations.  The  annual  report  of  the  Illinois  Department  of  Mines  and 
Minerals  for  1948  Indicates  that  the  majority  of  the  coal  produced 
In  Vermilion  County  in  that  year  was  obtained  from  the  No.  7  bed. 


(References;  3,  31,  33,  36) 
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with  but  minor  amounts  being  obtained  from  the  No.  6  bed.  In  pre- 
5*vious  years,  however,  during  which  mining  operations  in  Vermilion 
County  were  considerably  more  extensive  than  at  present,  the 
principal  producing  bed  was  the  No.  6  bed. 

The  available  information  on  coal  occurrences  in  Vermilion 
County  indicates  that  there  are  sufficient  reserves  of  coals  No.  7 
and  No.  6  to  warrant  further  consideration  as  synthetic  liquid  fuels 
plant  supply. 

Coal  No.  7  underlies  large  portions  of  south-central 
Vermilion  County,  where  it  is  frequently  designated  as  the  "Dan¬ 
ville"  bed  by  reason  of  the  mining  activities  which  have  been  con¬ 
centrated  near  the  city  of  Danville,  located  in  the  east-central 
portion  of  the  county.  This  bed  ranges  from  2  ft  4  in.  to  7  ft  0 
in.  In  thickness  and  is  generally  persistent  throughout  its  area  of 
occurrence,  although  it  tends  to  become  thin  and  irregular  toward 
the  western  and  southern  county  lines.  While  this  bed  has  been  ex¬ 
tensively  mined  by  both  underground  and  stripping  operations,  there 
are  extensive  reserves,  much  of  which  occur  in  areas  where  the 
underlying  No.  6  bed  has  been  depleted.  It  is  herein  considered, 
however,  that  such  reserves  can  be  recovered  by  carefully  planned 
operations,  and  the  available  information  indicates  that  there  are 
sufficient  reserves  remaining  in  Vermilion  County  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 

tfc  Coal  No.  6  underlies  large  portions  of  southern 

Vermilion  Countyl  This  bed  is  locally  designated  as  the  "Grape 
Creek"  bed,  but  has  been  correlated  as  occurring  at  the  approximate 
vertical  position  occupied  by  the  main  No.  6  bed  in  the  remainder 
of  the  Illinois  coal  basin.  Coal  No.  6  in  Vermilion  County  has 
been  extensively  mined  by  underground  operations,  at  depths  ranging 
from  less  than  100  to  over  200  feet.  This  bed  ranges  from  2  ft  0  in. 
near  the  margins  of  the  area  of  occurrence,  to  as  much  as  10  ft  0 
in.  in  thickness  in  some  areas  of  local  thickening.  While  extensive¬ 
ly  depleted,  the  available  information  indicates  that  there  are 
sufficient  remaining  reserves  in  the  No.  6  bed  in  Vermilion  County 
to  warrant  further  consideration  as  synthetic  liquid  fuels  plant 
supply. 

Other  thin  beds,  stratigraphically  lower  than  the 
'y.  G  bed,  outcrop  near  the  Indiana  State  line  and  have  been  opened 
local  consumption.  The  available  information  on  these  coal  oc- 
•-rrences  is  insufficient  to  permit  estimates  of  reserves.  Coal 
'■■'ic  stratigraphically  higher  than  the  No.  7  coal  outcrop  near  the 
*<•3  tern  county  line,  but  the  available  information  indicates  that 
*’,03C  too  thin  to  warrant  further  consideration. 
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Wabash  County.  (See  Exhibit  No.  4  for  references  A 
below)  Wabash  County  is  located  In  the  southeastern  portion  of 
the  Illinois  coal  field  and  Is  bordered  on  the  southeast  by  the 
Wabash  River.  The  general  dip  of  the  coal  beds  Is  toward  the  west. 
No  production  was  reported  from  this  county  In  1948  by  the  Bureau 
of  Mines  or  the  Illinois  Department  of  Mines  and  Minerals.  The 
annual  records  provided  by  the  latter  source  indicate  that  rela¬ 
tively  small  amounts  of  coal  have  been  produced  intermittently  in 
Wabash  County  during  the  years  subsequent  to  1882.  Such  produc¬ 
tion  was  probably  obtained  from  thin,  irregular  beds  which  outcrop 
at  scattered  locations  within  the  county. 

The  shallow  coals  of  Wabash  County  are  located  in 
scattered  areas  along  the  Wabash  River  and  in  the  east-central 
portion  of  the  county,  west  of  the  river  bluffs.  These  coals  are 
stratigraphically  high  in  the  coal-bearing  formations  and  cannot 
be  correlated  with  the  principal  coal  beds  of  the  Illinois  coal 
basin.  While  these  beds  have  been  locally  operated  over  many  years 
by  small  underground  operations,  the  available  information  indi¬ 
cates  that  these  beds  are  generally  too  thin  and  discontinuous  In 
occurrence  to  warrant  further  consideration. 

The  available  Information  on  the  principal  coal  beds  of 
the  Illinois  coal  basin  In  Wabash  County  are  restricted  to  oil-test 
records,  which  have  been  put  down  in  large  numbers  in  the  last  ten 
years.  The  drilling  results  further  indicate  that  the  coal-bearing 
formations  underlying  Wabash  County  are  probably  interrupted  by  a 
number  of  faults  of  varying  magnitude.  While  several  deep  coal  beds 
have  been  encountered  in  such  oil  testing,  their  correlation  and 
continuity  cannot  be  demonstrated  by  the  available  data.  A  small 
area  of  coal  reserves  In  north-central  Wabash  County,  tentatively 
correlated  with  the  No.  5  bed,  has  been  estimated  to  be  present 
from  data  provided  by  oil  tests  which  were  examined  during  drilling 
by  representatives  of  the  Illinois  State  Geological  Survey. 

Washington  County.  (See  Exhibit  No.  4  for  references  B 
below)  Washington  County  Is  located  in  the  southwestern  portion  of 
the  Illinois  coal  field.  The  general  dip  of  the  coal  beds  for  most 
of  the  county  is  toward  the  northeast.  The  axis  of  the  Duquoin 
anticline  extends  in  a  north-south  direction  across  the  eastern  por¬ 
tion  of  the  county,  closely  adjacent  to  the  eastern  county  line. 

The  beds  rise  slowly  toward  the  crest  of  the  Duquoin  anticline,  from 
approximately  the  center  of  Washington  County,  then  descend  sharply 
to  deeper  elevations  east  of  the  axis  of  the  anticline.  Bureau  of 
Mines  data  on  bituminous  coal  production  in  1948  indicate  that  ap¬ 
proximately  495,000  tons  were  produced  in  Washington  County  In  that 
year,  all  from  underground  operations.  The  annual  report  of  the 
Illinois  Department  of  Mines  and  Minerals  for  1948  indicates  that 
the  entire  production  of  the  county  for  that  year  was  from  the  No. 

6  bed. 
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g*,  The  available  information  on  coal  occurrences  in  Washington 

**  County  indicates  that  substantial  reserves  of  the  No.  6  bed  and  re¬ 
latively  small  reserves  of  the  No.  5  bed  are  sufficient  in  extent 
tz  warrant  further  consideration  as  synthetic  liquid  fuels  plant 

Coal  beds  stratigraphically  higher  than  the  Illinois 
N'c.  3  bed  have  been  reported  in  shafts  and  drill-hole  records, 
which  have  been  put  down  to  the  No.  6  bed.  These  coal  beds  are 
generally  thin,  and  the  available  information  indicates  that  they 
are  too  thin  and  irregular  to  warrant  further  consideration  in  this 
survey. 

Coal  No.  6  underlies  large  portions  of  the  southern 
part  of  Washington  County.  This  bed  has  been  depleted  by  under¬ 
ground  operations,  largely  confined  to  the  western  and  southwestern 
portions  of  the  county.  Underground  mining  operations  have  also 
been  developed  by  relatively  small  mines  located  in  the  center  of 
the  county  and  along  the  eastern  county  line. 

The  available  information  is  insufficient  to  show 
whether  an  extension  of  the  barren  area  in  southeastern  Madison  and 
western  Clinton  Counties  projects  into  northwestern  Washington 
County.  Where  present,  coal  No.  6  ranges  from  5  ft- 0  in.  to  9  ft 
4  in.  in  thickness  and  averages  around  6  ft  0  in.  over  most  of  the 
m | area  of  occurrence.  The  available  information  indicates  that  the 
remaining  coal  reserves  of  No.  6  bed  in  Washington  County  are  suf¬ 
ficient  in  extent  to  warrant  further  consideration  as  synthetic 
liquid  fuels  plant  supply. 

Coal  No.  5  has  been  indicated  to  occur  in  a  small 
area  near  the  central  part  of  the  county,  where  it  has  been  en¬ 
countered  in  drill  holes  extending  below  the  No.  6  bed.  In  this 
area,  the  No.  5  coal  ranges  from  4  ft  0  in.  to  6  ft  6  in.  in  thick- 
r.eas,  and  the  reserves  are  sufficient  in  extent  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply.  The  drill¬ 
hole  Information  in  other  portions  of  Washington  County  Is  too 
meager  to  permit  any  estimates  of  reserves. 

Wayne  County.  (See  Exhibit  No.  4  for  references  below) 

« ^yne  County  is  located  in  the  southeastern  portion  of  the  Illinois 
field,  where  the  coal  measures  occur  near  the  deepest  portions 
;;  the  Illinois  coal  basin.  The  general  dip  of  the  coal-bearing 
. ormations  Is  toward  the  east  and  northeast.  No  production  has 
vo'u  reported  from  Wayne  County  by  the  Bureau  of  Mines  or  the 
. .llnois  Department  of  Mines  and  Minerals. 

, __  r^ie  available  information  on  coal  occurrences  in  Wayne 
. confined  to  numerous  oil  tests,  which  have  been  put  down 
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within  the  county  boundaries  during  the  past  ten  years.  Many  of 
these  tests  were  attended  by  representatives  of  the  Illinois  State 
Geological  Survey,  who  examined  the  data  on  depth  and  thickness  of 
coal  beds  encountered  during  the  drilling.  The  available  informa¬ 
tion  from  such  oil  tests  indicates  that  at  least  two  coals,  tenta¬ 
tively  correlated  with  the  Illinois  No.  6  and  No.  5  beds,  underlie 
large  portions  of  Wayne  County,  at  depths  ranging  from  900  to  ap¬ 
proximately  1,200  feet  below  the  surface.  While  sufficient  to  in¬ 
dicate  the  presence  of  substantial  coal  reserves,  these  drill  tests 
do. not  reveal  the  character  and  quality  of  the  coal  or  the  physical 
characteristics  of  the  roof,  coal  bed,  and  floor.  The  available 
Information,  however,  is  sufficient  to  indicate  the  present  of  sub¬ 
stantial  areas  of  reserves  of  both  No.  5  and  No.  6  coals  in  Wayne 
County,  which  warrant  further  consideration  as  synthetic  liquid 
fuels  plant  supply. 

White  County.  (See  Exhibit  No.  4  for  references  below) 
White  County  is  located  in  the  southeastern  portion  of  the  Illinois 
coal  field  and  is  bounded  on  the  east  by  the  Wabash  River.  The 
coal-bearing  formations  underlying  this  county  are  located  in  the 
deepest  part  of  the  Illinois  coal  trough.  The  general  dip  of  the 
coal-bearing  strata  is  toward  the  northeast.  No  production  was  re¬ 
ported  from  this  county  in  1948  by  the  Bureau  of  Mines.  The  last 
reported  production  from  White  County  in  annual  reports  of  the 
Illinois  Department  of  Mines  and  Minerals  was  in  1946,  although  a 
total  production  of  over  1,600,000  tons  has  been  recorded  since 
1882. 


The  available  information  on  coal  occurrences  in  White ^ 
County  indicates  that  there  are  substantial  reserves  of  the  No.  6 
and  the  No.  5  coals  in  the  southwestern  portion  of  the  county,  which 
are  sufficient  in  extent  to  warrant  further  consideration  as  syn¬ 
thetic  liquid  fuels  plant  supply. 

Coal  No.  6  has  been  mined  at  a  relatively  small 
shaft  operation  near  the  town  of  Norris  City,  in  the  southwestern 
part  of  White  County,  at  a  depth  of  635  feet  below  the  surface.  ^  At 
this  location  the  coal  bed  was  5  ft  6  in.  in  thickness.  Limited 
drill-hole  information  elsewhere  in  the  county  indicates  that  minable 
reserves  are  largely  confined  to  the  southwestern  portion  of  the 
county.  Elsewhere,  as  revealed  by  numerous  oil  tests  which  have  beer, 
put  down  in  the  last  ten  years,  both  the  No.  6  and  the  underlying  No. 
5  coal  are  considered  to  occur  erratically  because  of  the  apparent 
presence  of  numerous  northeast-southwest  faults,  which  appear  to  pas. 
across  the  eastern  and  northern  portions  of  the  county.  In  south¬ 
western  White  County,  the  No.  6  bed  reserves  adjoin  and  are  contigu¬ 
ous  with  larger  areas  of  reserves  of  the  same  bed  in  Gallatin  County 
on  the  south,  and  Saline  County  on  the  southwest,  and  Hamilton  Count; 
on  the  west.  The  available  information  indicates  that  the  reserves 
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e  of  the  No.  6  coal  in  this  area  are  sufficient  to  warrant  further 
consideration  as  synthetic  liquid  fuels  plant  supply. 

Coal  No.  5  was  also  mined  in  the  shaft  operation  lo¬ 
cated  in  the  town  of  Norris  City.  With  the  information  provided  by 
this  shaft  and  by  scattered  drill  holes,  it  is  indicated  that  the 
\’o.  5  bed  underlies  relatively  minor  areas  located  along  the  southern 
line  and  in  the  southwest  portion  of  White  County  at  depths  ranging 
'‘rom  570  to  970  feet  below  the  surface.  Within  this  area,  the  bed 
appears  to  range  from  4  ft  0  in.  to  6  ft  0  in.  in  thickness.  The 
reserves  in  this  location  adjoin  larger  reserves  of  the  same  bed 
in  northern  Gallatin  County  and  in  northeastern  Saline  County.  As 
with  the  overlying  No.  6  coal,  the  No.  5  bed  appears  to  be  irregular 
in  structure  in  the  eastern  and  northern  portions  of  White  County 
because  of  the  presence  of  northeast-southwest  faults  which  inter¬ 
sect  the  coal-bearing  formations  in  these  locations.  The  available 
information  indicates  that  there  are  sufficient  reserves  of  the 
;;o.  5  coal  in  southwestern  White  County  to  warrant  further  consider¬ 
ation  as  synthetic  liquid  fuels  plant  supply. 

Will  County.  (See  Exhibit  No.  4  for  references  below) 

Will  County  is  located  in  the  northeast  portion  of  the  Illinois 
coal  field,  along  the  margin  of  the  coal-bearing  formations.  The 
general  dip  of  the  coal  beds  is  toward  the  south  and  west.  In  the 
bureau  of  Mines  report  on  bituminous  coal  production  for  1948,  the 
^  production  from  Will  County  is  combined  with  production  from  Grundy 
County,  which  is  located  directly  west  of  Will  County.  The  reported 
production  for  the  two  counties  was  1,835,000  tons,  which  were  en¬ 
tirely  obtained  from  four  stripping  operations.  The  annual  report 
of  the  Illinois  Department  of  Mines  and  Minerals  for  1948  indicates 
that  approximately  1,650,000  tons  were  produced  in  Will  County  in 
that  year,  largely  from  the  No.  2  bed,  with  a  relatively  small 
amount  from  the  No.  7  bed. 

The  available  Information  on  coal  occurrences  in  Will 
County  indicates  that  there  are  substantial  reserves  of  coal  No.  2 
which  warrant  further  consideration  for  synthetic  liquid  fuels 
plant  supply. 

Coal  No.  7  outcrops  in,  and  underlies  a  small  area 
In  the  extreme .  southwestern  corner  of  Will  County,  where  it  is  being 
stripped  at  a  local  operation.  The  available  information  Indicates 
that  this  bed  is  too  limited  in  continuity  and  extent  to  warrant 
further  consideration  in  this  survey. 

Coal  No.  2  outcrops  In  a  northwest-southeast  direc¬ 
tion  across  the  southwest  corner  of  Will  County,  swinging  almost 
llroctly  south  at  the  southern  county  line.  This  bed  at  one  time 
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wa,  extensively  mined  by  underground  operations  ranging  up  to  150 
felt  in  de^h  Except  for  small  local  underground  operations, 
however,  the  bed  Is  now  largely  being  mined  by  stripping  *n 
ndlacent  to  the  outcrop.  The  No.  2  bed  ranges  from  2  ft  3  in*  ;° 

3dft  0  in.  in  thickness  In  Will  County.  The  available  information 
indicates  that  reserves  of  the  No.  2  bed  in  southwestern  Will 
County  where  they  are  adjacent  to,  and  contiguous  with,  larger  r  - 
serves" of  the  same  bed  in  southeastern  Grundy  County  and  northwestern 
Kankakee  County,  are  sufficient  in  extent  to  warrant  further  con- 
sideration  for  synthetic  liquid  fuels  plant  supply. 

Williamson  County.  (See  Exhibit  No.  4  for  references 

below)  Williamson  County  is  located  in  the  so^hern th^coal-bear- 
the  Illinois  coal  field,  near  the  southern  margin  of  the  coal 
ing  formation.  The  coal-bearing  strata  outcrop  in  an  east  v/est 
direction,  across  Williamson  County,  with  the  general  dip  of  the 
coal  beds  being  toward  the  north  over  most  of  the  area.  The  princi¬ 
pal  coal  beds  in  the  northeastern  portion  of  Williamson  County  rise 
in  an  easterly  direction,  however,  toward  the  crest  of  the  Duquoln 
anticline,  which  extends  in  a  north-south  direction  along 
eastern  boundary  of  Jackson  County,  immediately  west  of  west 

line  of  Williamson  County.  The  coal  beds  m  Williamson  County  have 
also  been  affected  by  the  structural  displacements  occurring  in 
east-west  trending  zone  near  the  southern  outcrops 5f  the  beds. 
Within  this  zone  the  coal  beds  are  folded  and  cut  by  faults  h 
have  a  general  northwest-southeast  direction.  Bureau  of  Mines  data 
on  bituminous  coal  production  in  1948  indicate  that  *pPg°*im*fe  £lch 

4  920  000  tons  were  obtained  from  this  county  in  that  year,  of 
approximately  1,268,000  tons  were  obtained  from  mine  stripping  oper- 
a tionsdma The  annual,  report  of  the  Illinois b  Dep* *~t  °f  Mines  and 
Minerals  for  1948  indicates  that  approximately  80  percent  of  the 
total  production  in  Williamson  County  in  that  year  was  obtained  from 
the  No.  6  bed,  with  20  percent  being  obtained  from  bed  No.  b. 

The  available  information  on  coal  occurrences  in  Williamson 
County  indicates  that  there  are  sufficient  reserves  of  No.  6  and  No. 

5  coal  to  warrant  further  consideration  as  synthetic  liquid  fue  s 

plant  supply. 

Coal  No.  6  outcrops  in  a  slightly  northwest-south- 
east  direction  across  the  northern  half  of  Williamson  County. 


This 


ease  lureutiuii  woo  -  .  ,,  , 

bed  has  been  widely  depleted,  especially  in  the  western  half  of  its 
area  of  occurrence,  by  stripping  operations  and  by  underground  oper¬ 
ations  ranging  up  to  approximately  400  feet  in  depth.  The  coal  bed 
ranges  from  3  ft  9  in.  to  8  ft  0  in.  in  thickness.  The  available 
information  indicates  that  substantial  reserves  of  No.  6  coal  remain 
in  the  northeastern  corner  of  Williamson  County  and  are  sufficien 
.in  extent  to  warrant  further  consideration  as  synthetic  liquid  fuels 

plant  supply. 
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%  Coal  No.  5  outcrops  In  a  parallel  line  a  short 

■  distance  south  of  the  outcrop  of  the  No.  6  bed.  This  bed  has  been 

depleted  by  both  stripping  and  underground  operations  along  the 
eastern  county  line  where  the  characteristics  of  No.  5  coal  are 
similar  to  the  characteristics  of  the  same  bed  In  Saline  County 
to  the  east.  Toward  the  west,  coal  No.  5  decreases  In  thickness 
and  has  been  mined  but  locally  by  small  operations  near  the  out¬ 
crop.  Although  somewhat  depleted  by  relatively  small  operations, 
the  available  information  indicates  that  there  are  sufficient  re- 

- serves— In  the  Tfortheas tern  portion  of  Williamson  County,  where  they 

adjoin  and  are  contiguous  with  reserves  of  the  same  bed  in  Saline 
County,  to  warrant  further  consideration  as  synthetic  liquid  fuels 
supply.  The  available  information  also  indicates  that  there  are 
sufficient  reserves  of  the  No.  5  coal  in  northwestern  Williamson, 
where  they  are  adjacent  to,  and  contiguous  with,  reserves  of  the* 
came  bed  in  southwestern  Franklin  County  and  in  northeastern 
Jackson  County,  to  warrant  further  consideration  as  synthetic  liquid 
fucl3  plant  supply. 


Several  coals  stratigraphically  lower  than  the  No.  5 
bed  outcrop  in  a  general  east-west  direction  across  the  southern 
portion  of  Williamson  County.  These  beds  have  been  opened  for 
-peal  use  at  irregular  locations  along  their  outcrops.  The  avail¬ 
able  information  indicates  that  these  beds  are  generally  thin  or 
irregular  in  thickness,  and  too  limited  to  provide  estimates  of 
coal  reserves  for  these  beds. 


W”. tlma ted  Percentage  of  Recovery  of  Coal  in  Place 

Broad  over-all  records  of  percentage  of  recovery  from 
reserves  in  place  in  existing  underground  and  strip  mine  oper¬ 
ations  in  Illinois  are  not  available.  In  1923  the  Bureau  of  Mines 
prepared  a  summary  report  on  "Amount  and  Nature  of  Losses  in  Mining 
bituminous  coal  in  Eastern  United  States",  which  was  published  in 
aa  a  Potion  of  the  report  of  the  United  States  Coal  Commis- 
-.cn,  established  in  accordance  with  Public  Act  No.  347  by  Congress 
September  22,  1922.  This  report,  which  covered  only  the  under- 
mlnin2  which  prevailed  at  that  time,  found  that  in  1921  the 
r ' -m'"1  *'?  amoun^  0l  coal  lost  in  individual  mining  operations  in 
. i.-nois  was  49  percent,  indicating  a  recovery  of  51  percent. 

„  In  estimating  percentage  of  recovery  from  reserves  In 

t  *V'L^Cr?SS^br°ad  areas>  such  as  those  established  in  this  report, 
over-all  bed  losses  entailed  in  future  mining  oper- 
;.V,:rw?uld  n°rmally  be  considered  as  exceeding  the  average  per- 
jsses  involved  in  individual  operations,  assuming  that 

w??e  not  essentially  changed.  The  causes  of  such 
V-«£r  recovei>y  ln  broad  areas  include  coal  left  In 

•  pillars  between  mines,  coal  left  in  mined-over  areas  when 


individual  active  operations  are  abandoned,  coal  unmined  because  of 
undetected  local  decreases  in  thickness,  quality,  or  continuity, 
coal  left  in  place  under  towns,  cemeteries,  railroads,  schools,  or 
other  reservations,  coal  left  in  pillars  around  oil  and  gas  wells, 
etc.  The  percentage  of  recovery  from  coal  reserves  in  place  by 
underground  mining  in  this  report,  based  upon  available  data,  and 
on  providing  for  possible  contingencies  cited  above,  is  estimated 
as  50  percent. 

Although  individual  stripping  operations  recover  a  ma¬ 
terially  higher  percentage  of  the  original  coal  in  place  than  under¬ 
ground  operations,  the  estimating  of  over-all  recovery  of  strippable 
reserves  ever  substantial  areas  requires  consideration  of  the  bear¬ 
ing  of  a  number  of  economic  factors  on  final  percent  of  recovery. 
These  factors  include  allowances  for  areas  which  probably  will  not 
be  stripped  because  of  the  presence  of  town  developments,  improved 
highways,  existing  facilities  of  all  kinds,  and  because  of  possible 
excessive  costs  of  acquisition,  local  decreases  in  thickness,  quali¬ 
ty  or  continuity  of  the  coal  bed,  etc.  In  many  areas  of  Illinois  a 
portion  of  some  individual  coal  beds  adjacent  to  and  parallel  with, 
extensive  lengths  of  outcrop  has  been  weathered  to  such  an  extent 
that  the  coal  is  soft  and  dirty,  thus  becoming  unavailable  for 
mining.  In  order  to  provide  for  possible  contingencies  thus  indi¬ 
cated,  the  percentage  of  recovery  by  stripping  operations  in  this 
report  is  estimated  as  60  percent. 


Summary  Description  of  Estimated  Coal  Reserves 

- - - — —The — total  tonnage  of  coal  considered  available  for  syn¬ 
thetic  liquid  fuels  manufacture  in  Illinois  as  at  January  1,  1950, 
based  on  available  information  and  within  the  limits  of  reserves 
specified  for  this  survey  as  described  in  Part  II  of  this  report 
under  "Definitions"  and  in  Part  IV  under  "Survey  Methods  and  Pro¬ 
cedure"  was  estimated  at  49,633,725,000  tons  in  place.  Of  this 
amount  24,867,174,000  tons  were  estimated  as  being  recoverable. 
Because  of  the  limitations  imposed  by  this  survey  the  estimates 
presented  herein  are  not  comparable  with  other  coal  estimates 
which  generally  include  the  total  coal  reserves  in  Illinois.  For 
example,  in  Circular  94  of  the  U.S.  Geological  Survey,  the  total 
recoverable  reserves  for  Illinois,  as  of  January  1,  1950  (assum¬ 
ing  50  percent  recovery),  are  reported  to  be  82,820,503,000  tons. 
This  estimate  of  the  Geological  Survey  adopts  a  1946  estimate  by 
Cady,  in  turn  for  the  most  part  based  on  estimates  of  Cady,  Culver, 
Kay,  and  White,  published  in  1925  or  earlier. 

The  detailed  data  on  coal  reserves  estimated  in  the 
synthetic  liquid  fuels  survey,  were  presented  in  a  volume  of  Coal 
Data  Sheets  which  are  available  for  examination  at  certain  deposi¬ 
tories  listed  in  Exhibit  No.  5.  The  recoverable  coal  reserves  are 
also  Indicated  on  the  coal  data  sheets  and  summarized  by  counties 
and  beds  in  Exhibit  No.  7 .  The  estimated  total  recoverable  reserves 
(24,867,174,000  tons)  are  recapitulated  by  counties  and  beds  in  the 
table  which  follows .  Diagrammatic  outlines  of  the  areas  underlain 
by  reserves  of  the  several  coal  beds  are  indicated  on  Exhibit  No.  8. 
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As  shown  In  the  following  table,  seven  coal  beds  were 
found  to  contain  suitable  reserves  for  production  of  synthetic  liquid 
fuels,  according  to  the  definitions  and  procedures  established  for 
this  survey.  The  No.  6  bed  contains  over  17,200,000,000  tons  of 
estimated  recoverable  reserves,  with  these  reserves  being  located 
in  37  of  the  53  counties  selected  as  suitable  for  consideration 
(fifth  column  of  table).  The  greatest  concentrations  of  No.  6  coal 
reserves  are  in  Montgomery,  Macoupin,  Bond,  and  Clinton  Counties  in 
central  Illinois  and  in  Jefferson,  Franklin,  and  Hamilton  Counties 
in  southern  Illinois.  Coal  No.  5  contains  approximately 
0,600,000,000  tons,  these  reserves  being  located  in  38  of  the  53 
counties  for  which  reserves  were  estimated.  The  greatest  concentra¬ 
tors  of  No.  5  coal  reserves  are  in  central  and  southeastern 
Illinois.  Total  reserves  of  the  No.  2  bed  approximate  569,000,000 
tons,  with  their  greatest  concentration  being  in  Grundy  and  LaSalle 
Counties.,  along  the  Illinois  River.  Coal  No.  7  reserves  are  rela¬ 
tively  limited  in  amount,  occurring  largely  in  Vermilion  County. 

Melted  reserves  in  the  Davis  and  Willis  beds  occur  in  the  Eagle 
Valley  field. 

With  estimated  reserves  in  each  of  the  No.  5  and  No.  6 
t«da,  the  largest  amount  of  reserves  in  a  single  county  occurs  in 
.’.angairon  County  where  it  totals  approximately  1,800,000,000  tons. 

?rn  additional  counties  each  contain  over  one  billion  tons  of  re¬ 
serves,  these  being  Montgomery,  Hamilton,  Christian,  Macoupin, 

- . inton,  Franklin,  Saline,  Perry,  Bond  and  Jefferson  Counties.  The 
^  reserves  in  the  remaining  42  counties  range  from  approximately 
j ,000, 000  tons  in  St.  Clair  County  to  1,250,000  tons  in  Jasper 
uounty.  In  the  latter  case,  these  reserves,  in  bed  No.  5,  are  ad¬ 
jacent  to  and  contiguous  with  a  larger  area  of  reserves  of  the 
6JLTO  bed  in  northern  Clay  County. 
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Estimated  Total  Recoverable  Reserves  in  Illinois 
Considered  for  Synthetic  Liquid  Fuels  Manufacture 
by  Counties  and  Beds  (A)  (Thousands  of  Tons)  __ 
(As  of  January  1,  1950* *7” 


Coal  Bed 


Davis  & 


County  Willis 

No .  2  No.  5 

No.  6 

Will 

2,027 

Grundy 

171,804 

LaSalle 

160,732 

7,690 

Bureau 

49,866 

49,419 

Henry 

7,817 

98,760 

Putnam 

83,248 

Kankakee 

26,688 

Livingston 

5,322 

Marshall 

61,139 

Stark 

69,555 

Knox 

60,439 

116,453 

Peoria 

268,572 

184,504 

McLean 

4,392 

Tazewell 

39,340 

Fulton 

236,511 

12,682 

Vermilion 

134,551 

Logan 

442,280 

Schuyler 

56,352 

Menard 

457,033 

Macon 

258,120 

Sangamon 

1,266,814 

532,590 

Christian 

597,199 

802,618 

Shelby 

36,985 

492,036 

Edgar 

207, 749(D) 

Montgomery 

49,933 

1,536,866 

Macoupin 

1,366,895 

Greene 

6,849 

Jersey 

19,569 

Jasper 

1,250 

Effingham 

6, 139 

1,382 

Fayette 

5,941 

854,626 

Bond 

2,543 

1,046,026 

Madison 

681,450 

Lawrence 

4,801  D) 

Richland 

1,892 

52 

Clay 

229,135 

145,800 

Marlon 

-  923 

139,100 

Clinton 

6,110 

1,291,965 

St.  Clair 

16,250 

919,120 

Wabash 

12,443 

Edwards 

1,584 

1,815 

Wayne 

527,993 

394,196 

Jefferson 

12,766 

1,009,169 

Washington 

12,639 

679,239 

White 

105,613 

191,220 

Hamilton 

432,450 

1,040,692 

Franklin 

103,114 

1,015,719 

No.  7 


36,269 


Total 

2,027 
171,804 
168,422 
99,235 
106,577 
83,248 
26,638 
5,322 
97,403 

*69,555 
176,892 
453,076 
4,392 
39,340 
249,193 
360,415 
442,280 
56,352 
457,033 
258,120 
1,799,404 
1,399,617 
529,071 
207,749 
1,586,304 
1,366,695 
6,849 
19,569 
1,250 
7,521 
860,567 
1,048,569 
681,450 
4,601 
1,944 
374,935 
140,023 
1,298,075 
935, 570 
12,443 
3,359 
922,169 
1,021,935 
691,926 
296;  335 
1,473,142 
1,118,833 


t. 
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Estimated  Total  Recoverable  Reserves  in  Illinois 
Considered  for  Synthetic  Liauid  Fuels  Manufacture 
%  by  Counties  and  Beds  (a)  (Thousands  of  Tons) 

[As  of  January  1.  lSbCTJ 

(Concluded) 


County 

Davis  & 
Willis 

Coal 

Beds 

Total 

No. 

2 

No.  5 

No.  6 

No.  7 

ierry 

114,953 

955,145 

1,070,101 

.var.iolph 

119,508 

205,611 

325,119 

Gallatin 

5,817 (B ' 

) 

238,375 

522,287 

566,479 

1,728(C‘ 

) 

435,240 

681,368 

1,118,336 

Williamson 

323,108 

222,131 

545,239 

.'ac^con  • 

97,659 

5,443 

103,102 

Total 

7,545 

568, 

643 

6,794,205 

17,234,643 

262,137 

24,867,174 

Kotc:  (A)  Estimated  for  use  in  synthetic  liquid  fuels  production 
in  accordance  with  specifications  and  procedures 
established  for  this  survey. 

(3)  Willis  and  Davis  beds.  Eagle  Valley  field. 

(C)  Davis  bed.  Eagle  Valley  field. 

(D)  Identified  as  Indiana  No.  5. 


rclal  Coal 


Production 


Trends  in  Production.  The  earliest  record  of  coal  pro¬ 
motion  in- Illinois  by  the  U.S.  Department  of  the  Interior  was  in 
mio  and  amounted  to  6,000  tons.  Since  that  time,  U.S.  Bureau  of 
H:n-y  data  indicate  that  a  total  of  3,084,075,000  tons  of  coal  have 
men  produced  to  the  end  of  1948.  Achieving  its  maximum  annual 
induction  of  89,291,000  tons  in  1918,  the  annual  production  in 
Illinois  has  followed  the  general  rise  and  fall  of  industrial  ac- 
'.iviiy  for  the  entire  country.  Coal  production  in  1932,  a  year  of 
serious  depression,  was  only  33,475,000  tons.  Since  1940  produc¬ 
tion  has  ranged  from  50  to  77  million  tons  annually,  with  a  total 
approximately  65,342,000  tons  in  1948,  the  last  year  of  record. 

^  ^  Prior  to  1911  all  of  the  Illinois  coal  production  of  rec- 

■>ri  waa  obtained  from  underground  operations.  Beginning  with  a 
induction  45,000  ton3  in  that  year,  however,  the  amount  of 

Produced  by  stripping  has  increased  steadily,  with  the  result 
•••Aw  the  proportion  of  strip-mine  production  to  total  State  pro- 
•  •-:t.on  was  26.9  percent  in  1948. 


a: 


.*•.»  r. 


Beginning  in  1924,  the  mechanical  loading  of  underground 
;  asea  as  an  index  of  underground  coal  mechanization, 

-r.crcased  rapidly  until  in  1948  approximately  90  percent  of  the 
«.  underground  production  wa3  mechanically  loaded. 
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In  common  with  most  other  important  coal-producing  states, 
average  size  of  mines  has  increased  in  Illinois.  In  consequence,  the 
number  of  active  mines  has  decreased  from  a  high  of  784  in  1934  to 
266  in  1948,  of  which  220  were  underground  operations  and  46  were 
strip  mines.  The  average  number  of  employes  has  also  decreased  in 
approximately  the  same  period  from  100,000  in  1923  to  32,000  in  1948, 

With  increases  In  strip  mining  and  In  mechanization  of 
underground  operations,  as  detailed  above,  the  average  productivity 
in  tons  per  man  per  day  In  the  Illinois  coal  field  has  increased 
from  4.18  in  1914  to  8.94  in  1948.  A  special  study  of  productivity 
by  the  U.  S.  Bureau  of  Mines  in  1945  indicated  that  in  that  year 
the  average  production  per  man  per  day  was  7.85  tons  In  underground 
mining  and  18.52  tons  in  strip  mining.  In  1948,  the  average  pro¬ 
ductivity  per  man  per  day  In  strip  mining  was  also  18.52  tons. 

Coal  Beds  Mined.  The  largest  production  in  Illinois  is 
obtained  from  the  No.  6  bed,  which  was  worked  In  22  counties  in 
1948.  The  annual  report  of  the  Illinois  Department  of  Mines  and 
Minerals  for  1948  indicates  that  in  1948,  71.5  percent  of  total  pro¬ 
duction  was  obtained  from  coal  No.  6,  23.7  percent  from  coal  No.  5, 
3.1  percent  from  coal  No.  2,  1.3  percent  from  coal  No.  7,  and  0.4 
percent  from  coal  No.  1. 

Thickness  of  Coal  Beds.  The  thicknesses  of  coal  beds 
being  mined"  by  commercial  operations  in  Illinois  vary  from  slightly 
les3  than  2  ft  to  9  ft  6  In.,  the  weighted  average  thickness  being 
approximately  6  ft  8  in.  A  special  study  by  the  U.  S.  Bureau  of 
Mines  in  1945  on  underground  and  strip  mining  In  the  United  States 
indicated  the  following  percentages  of  production  in  Illinois  by 
thickness  of  beds 


Percentage  of  Underground  and 
Strip  Mining  in  Illinois 


Percent 

of 

Total  Production 

Bed  Thickness 

Underground 

Strip 

Less  than  2  feet 

0.7$ 

2  to  3  feet 

-> 

3.3 

3  to  4  feet 

0.6$ 

24.4 

4  to  5  feet 

7.7 

32.9 

5  to  6  feet 

12.0 

12.1 

6  to  7  feet 

21.6 

23.1 

7  to  8  feet 

32.1 

3.1 

8  feet  and  over 

26.0 

0.4 

Weighted  average  thickness 

7.2  feet 

4.9  feet 
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Quality  of  Coal.  (See  Exhibit  No.  4  for  references  below) 
The  coal  beds  of  Illinois  range  from  high-volatile  C  to  high-vola¬ 
tile  A  bituminous  in  rank,  with  the  rank  increasing  regionally  from 
the  north  toward  the  south.  With  the  exception  of  production  from 
the  No.  5  and  No.  6  coals  in  eastern  Perry,  Jackson,  Jefferson, 
Franklin,  Williamson,  Hamilton,  White,  Gallatin  and  Saline  Counties, 
which  are  high -volatile  B  bituminous  in  rank,  the  present  commer¬ 
cial  production  in  the  remaining  portions  of  Illinois  is  high  ^vola- 
tile  C  bituminous  in  rank.  The  only  coals  of  high-volatile  A  bi¬ 
tuminous  rank  in  Illinois  are  those  in  the  southeastern  portion  of 
the  northern  Gallatin  County  field  and  those  in  the  Eagle  Valley 
field  of  southern  Gallatin  County  and  southeastern  Saline  County. 

In  general,  Illinois  coals  are  similar  in  quality  to 
coals  of  Indiana  and  West  Kentucky,  constituting  a  readily  market¬ 
able  industrial  and  railroad  fuel.  Illinois  coals  are  commonly 
medium  to  high  in  moisture,  medium  to  high  in  ash,  and  variable  as 
to  sulfur. 

Specific  representative  analyses  of  the  coal  beds  deter¬ 
mined  to  contain  reserves  for  potential  synthetic  liquid  fuels 
plant  supply  are  presented  in  the  summary  and  detailed  tabulations 
accompanying  this  report  as  Exhibit  No.  9.  In  large  part,  the 
available  analyses  of  coal  beds  in  Illinois  have  been  obtained 
from  operating  mines,  which  were  or  are  primarily  located  in  the 
higher  quality  beds.  For  this  reason,  the  analyses  may  not  be 
fully  representative  of  the  entire  reserves  In  any  specific 
county. 

The  following  ranges  in  selected  items  of  analysis 
summarize  the  general  quality  of  the  individual  Illinois  beds  con¬ 
sidered  during  this  survey,  the  beds  being  listed  in  descending 
order: 


{References:  14,  24) 
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General  Quality  of  Illinois  Coal  Beds,  as  Indicated  by 
Selected  Typical  Items  of  Analysis  for  Available 
_ Representative  Samples _ 

(Mostly  Mine  Samples,  As -received  Basis) 


Coal  Bed 
Coal  No.  7 


Coal  No.  6 
(Central  and 
northern) 


Coal  No.  6 
(Southern) 


Coal  No.  5 
(Central  and 
northern) 


Coal  No.  5 
(Southern) 


Coal  No.  2 


Representative 


Item  of 

Analysis 

Low 

High 

Moisture 

(percent ) 

12.0# 

18.0# 

Ash 

9.0 

15.0 

Sulfur 

it 

2.5 

3.5 

Btu 

10,000 

11,300 

Moisture 

ii 

12.0# 

19.0# 

Ash 

it 

8.0 

14.0 

Sulfur 

ii 

3.0 

4.0 

Btu 

9,500 

9,500 

Moisture 

ii 

8.0# 

10.0# 

Ash 

ti 

7.0 

10.0 

Sulfur 

ii 

0.9 

3.0 

Btu 

11,700 

12,600 

Moisture 

it 

11.0# 

16.0# 

Ash 

it 

9.0 

15.0 

Sulfur 

ii 

2.0 

4.0 

Btu 

10,400 

12,000 

Moisture 

ti 

6.0# 

11.0# 

Ash 

ii 

8.0 

12.0 

Sulfur 

ii 

2.5 

4.5 

Btu 

11,700 

12,800 

Moisture 

it 

11.0# 

17.0# 

Ash 

5.0 

10.0 

Sulfur 

it 

2.0 

7.0 

Btu 

10,500 

11,800 

Analyses  for  Davis  and  Willis  coal  beds  which  do  not  con¬ 
tain  reported  reserves  for  potential  synthetic  liquid  fuels  plant 
supply,  are  not  contained  in  this  tabulation. 

Distribution  and  Use.  Approximately  88  percent  of  present 
commercial  production  is  loaded  directly  at  the  mines  into  railroad 
cars  or  trucked  to  railroads  or  waterways  for  shipment  to  destina¬ 
tion.  Except  for  coal  used  at  the  mines  (approximately  2  percent) 
the  remaining  production  is  loaded  into  trucks.  Principal  railroad 
carriers  serving  the  coal  fields  of  Illinois,  in  the  approximate 
order  of  tonnages  loaded  for  shipment,  as  reported  by  mine  operators, 
are  as  follows : 


\ 
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Chicago,  Burlington  &  Quincy 

Illinois  Central 

Chicago  &  Illinois  Midland 

Missouri  Pacific 

New  York  Central 

Chicago  &  Northwestern 

Minneapolis  &  St.  Louis 

Gulf,  Mobile  &  Ohio 

Wabash 

Chicago  &  Eastern  Illinois 
Atchison,  Topeka.  &  Santa  Fe 
Springfield  Terminal 
Litchfield  &  Madison 
Chicago,  Rock  Island  &  Pacific 
Galesburg  &  Great  Eastern 
Baltimore  &  Ohio 


A  large  percentage  of  Illinois  coal  production  is  con¬ 


sumed  within  the  State .  In  1945,  25,868,000  tons  were  shipped  to 
:<j.*itinations  in  Illinois.  In  addition,  23,167,000  tons  were  used 
for  railroad  fuel  and  5,670,000  tons  were  shipped  by  truck  for 
consumption,  probably  relatively  close  tH>  the  coal  mines.  In  the 
snr.o  year,  4,370,000  tons  were  shipped  to  Iowa,  3,974,000  tons  to 
rtinnouri,  2,200,000  tons  to  Wisconsin,  2,000,000  tons  to  Indiana, 

0  ZOO, 000  tons  to  Minnesota,  and  minor  amounts  to  Michigan,  Nebraska, 

.th  Dakota,  Arkansas,  Kansas,  Tennessee,  and  Mississippi.  Of 
pr.cn t s  other  than  for  locomotive  fuel  and  by  trucks,  approxi- 
-cly  26,700,000  tons  were  distributed  to  industrial  users, 

.  >,">00,000  tons  to  retail  yards,  and  285,148  tons  for  by-product 
or  water  gas  manufacture. 


In  1945  the  percentages  of  production  of  Illinois  coal 


r* 
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Future  Coal  Requirements.  The  demand  for  Illinois  coal, 
used  largely  for  industrial,  power  generation,  railroad  and  domestic 
fuel,  varies  closely  in  accordance  with  nationwide  industrial  ac¬ 
tivity.  Except  in  very  minor  amounts,  Illinois  coals  are  not 
adapted  for  special  purpose  uses,  such  as  production  of  coke.  Ac¬ 
cording  to  Information  Circular  No.  7559,  published  by  the  U.  S. 
Bureau  of  Mines  in  March  1950,  only  505,000  tons  of  Illinois  coal 
were  received  for  coke  production  at  slot-type  ovens  in  1947,  where¬ 
as  total  U.  S.  coal  received  for  such  U3e  approximated  97,000,000 
tons  in  that  year.' 

Except  for  possible  increases  in  demand  for  future  coke 
production,  the  future  major  requirements  for  Illinois  coal  ap¬ 
pear  to  be  confined  to  the  generally  industrial  uses  for  which  it 
is  now  being  employed.  At  the  1948  production  rate  of  approximately 
85,340,000  tons,  the  total  demand  for  Illinois  coal  in  the  next  50 
years  would  approximate  3,267,000,000  tons.  Since  the  average  fu¬ 
ture  rate  of  production  over  a  50~year  period  could  obviously  devi¬ 
ate  from  the  1948  rate  In  either  direction,  the  above  figure  is 
used  solely  as  an  estimate  of  future  requirements  other  than  for 
the  development  of  a  synthetic  liquid  fuels  Industry. 


Selection  of  General  Areas  of  Coal  Availability 

Elimination  of  Unsatisfactory  Areas.  Upon  completion  of 
basic  mapping  a"rTd  tabulation,  each  area  of  reserves  was  then 
examined  as  to  location,  extent,  amount  of  recoverable  reserves 
and  relationship  to  other  adjacent  or  nearby  reserve  areas.  Iso¬ 
lated  areas  with  insufficient  reserves  to  provide  at  least  one 
synthetic  liquid  fuels  plant  for  a  40-year  life  were  eliminated 
from  consideration.  Where  large  reserves  of  one  or  two  principal 
beds  were  overlain  or  underlain  by  one  or  more  coal  beds  of  rela¬ 
tively  limited  extent,  or  of  inferior  quality,  which  would  prob¬ 
ably  not  be  mined  concurrently  with  mining  of  the  more  extensive 
beds,  these  intermediate  beds  were  likewise  eliminated.  Substan¬ 
tial  amounts  of  estimated  reserves  in  Edgar,  White,  and  Hamilton 
Counties  were  likewise  eliminated  because  these  were  predominantly 
inferred  in  classification,  with  insufficient  primary  reserves  to 
permit  the  delineation  of  a  General  Area  of  Coal  Availability  under 
the  definitions  established  for  this  survey.  The  locations,  coal 
bed  designations,  and  amounts  of  estimated  recoverable  reserves  of 
such  eliminated  areas  are  shown  in  the  following  table. 
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Eliminated  Areas  of  Unsatisfactory  Reserves 


Estimated  Recoverable  Reserves 
(Thousands  of  Tons ) 


County 

Location 
in  County 

Coal 

Bed 

Primary 

Secondary 

Total 

LiSalie 

Eastern 

6 

„ m 

7,690 

7,690 

henry 

East-central 

2 

6,005 

1,812 

7,817 

Marshall 

Western 

7 

23,588 

12,681 

36,269 

Knox 

SW. 

5 

6,007 

- 

6,007 

M:  Loan 

SW. 

5  • 

4,392 

— 

4,392 

Tazewell 

West-central 

5 

39,340 

- 

39,340 

Cchuyler 

East-central 

5 

36,082 

20,270 

56 , 352 

Christian 

Southern 

5 

7,056 

7,776 

14,832 

>:dgar 

SE. 

5(B) 

- 

207,749 

207,749 

y  ntgomery 

NW. ,  NE.,  SW. 

5 

28,834 

21,104 

49,938 

y&yctte 

NW.,  SE. 

5 

4,327 

1,614 

5,941 

Macoupin 

NW. 

6 

7,884 

26,223 

34,107 

fj 

East-central 

6 

- 

6,849 

6,849 

Jersey 

SE. 

6 

- 

19,569 

19,569 

honl 

NW. 

5 

2,543 

— 

2,543 

Clinton 

West,  SE. 

5 

6,110 

— 

6,110 

Marlon 

NE. 

5 

- 

923 

923 

Jefferson 

NE. 

5 

4,852 

7,914 

12,766 

w  lahlngton 

Central 

5 

12,689 

— 

12,689 

.it.  Clair 

South-central 

5 

16,250 

— 

16,250 

Mranklin 

NE. 

5 

5,423 

11,219 

16,642 

Lawrence 

Eastern 

5(B) 

4,801 

— 

4,801 

Vabash 

North-central 

5 

6,523 

5,920 

12,443 

d  h  1  to 

SW. 

5 

- 

105,613 

105,613 

White 

SW. 

6 

- 

191,220 

191,220 

hir.ll  ton 

Southern 

5 

- 

432,450 

432,450 

h anil  ton 

Southern 

6 

4,934 

1,035,758 

1,040,692 

Saline  (A, 

| 

SE. 

Davis 

- 

1,728 

1,728 

aline  (a 

I 

SE. 

5 

- 

1,660 

1,660 

Callatln  ( 

'X 

)  SW. 

Davis 

— 

1,476 

1,476 

.-.llatin  ( 

A 

1  Southern 

Willis 

— 

4,341 

4,341 

Gallatin  1 

!a 

i  SW. 

5 

- 

6,422 

6,422 

-ilia tin  ( 

Total 

lA  j 

l  SW. 

6 

227,640 

4,536 

2,144,517 

4,536 

2,372,157 

(A)  Eagle  Valley  field. 
(Bj  Indiana  Coal  No.  5. 
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Deduction  of  Coal  Reserves  for  Future  Commercial  Require¬ 
ments  .  The  total  recoverable  reserves  inTliinois  considered  for 
iyrithetic  liquid  fuels,  as  previously  shown,  are  estimated  at  ap¬ 
proximately  24,867,000,000  tons .  It  is  estimated  that  the  future 
commercial  requirements  of  Illinois  coal  for  the  next  50  years, 
based  on  the  194Q  production  rate  of  65,340,000  tons,  would  be  ap¬ 
proximately  3,267,000,000  tons.  There  are  therefore,  approximately 
21,600,000,000  tons  available  for  the  production  of  synthetic 
liquid  fuels. 

Substantial  areas  of  both  underground  and  strip  reserves 
of  coals  of  superior  quality,  continuity,  or  thickness  in  Illinois 
are  in  the  hands  of  operating  companies .  While  no  attempt  was  made 
In  this  survey  to  confine  estimates  of  reserves  to  areas  not  owned 
or  controlled  by  operating  or  holding  companies,  some  allowances 
for  present  ownership  of  both  underground  and  strippable  coal  were 
probably  unavoidably  effected  by  excluding  from  the  mapping  an 
tabulation  of  reserves  certain  relatively  minor  areas  not  yeo  de¬ 
pleted,  but  lying  within  major  areas  of  depletion  as  previously 
described  under  "Survey  Methods  and  Procedure" .  It  Is  considered 
that  such  eliminated  reserves,  at  least  some  of  which  are  prob¬ 
ably  being  depleted  by  active  mines,  will  supply  some  portion  oi 
the  estimated  future  commercial  requirements  for  Illinois  coal. 

The  total  amount  of  potential  supply  thus  provided,  however,  is 
considered  as  relatively  minor  in  extent. 

Demarcation  of  General  Areas  of  Coal  Availability. 

After  elimination  of"  the  areas  of  unsatisfactory  reserves,  pre¬ 
viously  listed,  the  remaining  areas  of  reserves  were  grouped  into 
31  General  Areas  of  Coal  Availability,  in  accordance  with  the 
definitions  and  procedures  established  for  this  survey.  The  loca¬ 
tions,  boundaries,  and  areas  underlain  by  Included  coal^ reserves 
for  each  General  Area  are  diagrammatical!;/  shown  by  Exhibit  No. 

10 0  A  summary  of  detailed  data  pertaining  to  the  General  Areas 
is  shown  in  Exhibit  No.  9.  These  data  include  Information  on_ 
thicknesses  of  beds,  depths  of  cover,  rank  and  quality  of  coal, 
areas  underlain  by  coal  reserves,  estimated  recoverable  reserves 
(by  classes)  and  the  daily  capacity  of  synthetic  liquid  fuels 
plants.  In  thousands  of  barrels,  which  could  be  supported  through 
a  40-year  life  by  the  estimated  reserves . 

Each  General  Area  is  less  than  1,000  square  miles  in 
size  and  is  of  ths approximate  area  of  a  single  county,  cr  less. 
County  lines  are  crossed,  however,  when  areas  of  adjoining,  con¬ 
tinuous  reserves  in  one  county  properly  belong  with  larger  areas 
of  reserves  in  another  county .  Where  areas  of  continuous  reserves 
in  two  or  more  adjoining  counties  each  contain  substantially  greater 
reserves  than  the  amount  required  to  supply  one  synthetic  liquid 
fuels  plant  having  a  daily  capacity  of  10,000  barrels,  such  areas 
are  separated  into  two  or  more  General  Areas  of  Coal  Availability. 


124 


. 


125 


The  detailed  data  in  Exhibit  No.  9  are  summarized  in  the 
Title  on  the  following  page,  which  shows  the  estimated  primary, 
secondary,  and  total  reserves  in  each  General  Area,  together  with 
I'.c  daily*  synthetic  liquid  fuel  plant  capacity,  in  thousands  of 
irrel3,  which  could  be  supported  through  a  40-year  life  by  such 
reserves,  using  either  the  hydrogenation  or  synthine  process. 

In  connection  with  this  table  and  with  the  detailed  data, 
..  should  be  noted  that  the  total  reserves  estimated  as  available 
for'eyn thetic  liquid  fuels  production  do  not  equal  the  sum  of  the 
estimated  primary  and  secondary  reserves  in  a  number  of  General 
Areas.  This  reduction  in  total  reserves  conforms  to  the  defini¬ 
tion  of  availability  of  raw  materials  reserves  which  states  that 
the  quantity  considered  sufficient  for  one  or  more  plants  is 
tased  upon  a  recoverable  amount  sufficient  to  supply  such  plant  for 
a  period  of  40  years  of  which  20  years*  supply  is  from  primary 
rcccrvefiTand  the  additional  20  years’  supply  is  from  either  pri¬ 
mary  or  secondary  reserves." 

The  amounts  of  secondary  reserves  thus  eliminated  from 
•he  actual  total  of  recoverable  reserves  are  shown  by  the  follow¬ 
ing  tabulation,  with  quantities  listed  in  thousands  of  tons: 

Secondary  Reserves  Eliminated  as  Excess 

(1,000  Tons) 


Actual  Totals 

Totals 

Amounts 

General  Area 

Primary  &  Secondary 

Used 

Eliminated 

Tcorla 

453,076 

443,432 

9,644 

ton -Knox 

306,104 

259,500 

46,604 

l^V.-in 

442,280 

179,544 

262,736 

Kicon 

229,019 

184,654 

44,365 

K<*nnrd 

457,033 

303,476 

153,557 

."ajv.araon 

1,799,404 

1,612,940 

186,464 

Northern  Christian  1,287,199 

899,764 

387,435 

->.ih eastern  Montgomery  2,513,364 

1,220,676 

1,292,688 

Ju'.lson 

681,450 

450,006 

231,444 

1' 

1,046,026 

207,712 

838,314 

'  1 In ton 

1,291,965 

726,830 

565,135 

Clny 

385,650 

123,022 

262,628 

•  vyne 

925,588 

289,496 

636,092 

-"ffercon 

1,009,169 

519,496 

489,673 

•anhlngton 

679,239 

204,296 

474,943 

1,048,692 

1,022,846 

25,846 

r:*.w;klln 

1,015,719 

673,788 

341,931 

•  ill lnmson 

450,014 

424,470 

25,544 

.aline 

1,664,652 

801,624 

863,028 

Total  Amount 

Eliminated 

7,138,071 

Total  Usable 

Reserves,  All  General  Areas 

15,356,946 

.otal  Estimated  Reserves  in  General  Areas 

22,495,017 
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Summary  of  General  Areas  of  Coal  Availability  (A) 

(As  of  January  1,  1950) 


Dally 


General  Area 
Designation 
and  Coal  Bed 

Estimated  Recoverable  Reserves 
(Thousands  of  Tons) 

Plant  Capacity 
(1,000  Barrels) 

Primary 

Secondary 

Total 

Hydro-  Syn- 

genation  thine 

Southeastern 

Grundy 

2 

82,560 

21,636 

104,196 

16 

13 

LaSalle -Grundy  2 

99,520 

72,745 

172,265 

27 

21 

Bureau-Putnam  2 

190,293 

29,512 

219,805 

34 

26 

Henry  No.  6 

6 

161,583 

56,151 

217,734 

31 

24 

Northern  Knox  6 

69,542 

44,432 

113,974 

16 

13 

Marshall 

2— 

40,679 

23,881 

64,560 

10 

Q 

Peoria 

5&6 

221,716 

231,360 

443 , 432 (B 

) 

67 

51 

Fulton-Knox 

5&6 

129,750 

176,354 

259 , 504(B 

) 

38 

29 

Vermilion 

6&7 

228,141 

132,278 

360,419 

55 

43 

Logan 

5 

89,772 

352,508 

179,544(B 

27 

21 

Macon 

5 

92,327 

136,692 

184, 654  (b 

28 

21 

Menard 

5 

151,738 

305,295 

303,47  6 (B 

46 

35 

Sangamon 

5&6 

806,470 

992,934 

1,612,940(b' 

240 

187 

Northern 

Christian 

5&6 

449,882 

837,317 

899, 764(B) 

137 

106 

Southeast 

Montgomery 

6 

610,338 

1,903,026 

1,220, 676(B) 

184 

*  143 

Macoupin 

6 

937,660 

929,214 

1,866,874 

280 

218 

Madison 

6 

225,003 

456,447 

450, 006(B) 

68 

53 

Bond 

6 

103,856 

942,170 

207,712(B 

31 

24 

Clinton 

6 

363,415 

928,550 

726, 830(B) 

110 

86 

Marion 

6 

95,168 

43,932 

139,100 

22 

17 

Clay 

5&6 

61,511 

324,139 

123, 022(B) 

20 

15 

Wayne 

5&6 

144,748 

780,840 

289) 496(b) 

46 

36 

Jefferson 

6 

259,748 

749,421 

519, 496(b) 

87 

6Q 

Washington 

6 

102,148 

577,091 

204, 296(b) 

31 

24 

St.  Clair 

6 

499,659 

419,461 

919,120 

141 

110 

Randolph 

5&6 

279,927 

45,192 

325,119 

50 

39 

Perry 

5&6 

511,423 

537,269 

1,022, 846(B) 

161 

125 

Franklin 

6 

336,894 

678,825 

673, 788(b) 

111 

87 

Jackson  No. 5 

5 

258,243 

47,965 

306,208 

50 

39 

Williamson 

5&6 

212,235 

237,779 

424, 470(B) 

71 

55 

Saline 

5&6 

400,812 

1,263,840 

801, 624(b) 

138 

107 

Total 

8,216,761 

14,278,256 

15,356,946 

2. 

373 

1,844 

Note;  (a)  Detailed  data  on  General  Areas  are  presented  in 

Exhibit  No,  9. 

(B)  Total  primary  and  secondary  reserves  for  synthetic 
liquid  fuels  plant  supply  in  any  specific  General 
Area  are  limited  by  definition  to  twice  the  primary 
reserves. 
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£  Deduction  of  the  15,357,000,000  tons  estimated  as  the 

™  total  recoverable  reserves  for  production  of  synthetic  liquid  fuels 
in  the  31  General  Areas  from  the  total  recoverable  reserves  of 

- ^tr&67-,GOGyOOO  tons  considered  in  the  entire  State,  leaves  a  balance 

of  0,510,000,000  tons,  mere  than  sufficient  to  satisfy  the  estimated 
future  50  years  commercial  requirements  for  Illinois  coal 
(3,267,000,000  tons).  It  is  possible  that  a  portion  of  either 
synthetic  liquid  fuels  supply  or  future  commercial  requirements 
will  eventually  be  obtained  from  the  2,372,000,000  tons  contained  in 
the  eliminated  areas  of  unsatisfactory  reserves  itemized  in  a  pre¬ 
ceding  section  of  this  report,  or  from  the  7,138,000,000  tons  of 
excess  secondary  reserves  eliminated  from  19  of  the  31  General  Areas 
*3  shown  above.  It  is  likewise  possible  that  present  operating  com- 
;  mles  as  of  January  1,  1950  either  own  or  control  relatively  minor 
amounts  of  reserves  for  future  commercial  production  which  were  not 
included  in  the  total  amounts  of  reserves  estimated  herein  as  avail¬ 
able  for  synthetic  liquid  fuels  plant  supply,  as  previously 
described  under  "Survey  Methods  and  Procedure"  .  There  is  also  the 
probability  of  additional  reserves  being  developed  in  areas  for 
which  there  is  not  now  sufficient  information  to  warrant  the  esti¬ 
mation  of  reserves  for  the  purpose  of  this  report . 

Under  the  definitions  and  procedures  employed  in  this 
survey,  and  with  the  allowances  specified  for  future  commercial 
production,  it  Is  concluded  that  sufficient  coal  reserves  are  avail— 
^Able  in  31  General  Areas  of  Coal  Availability  in  Illinois  to  supply 
synthetic  liquid  fuels  plants  having  a  minimum  capacity  of 
..,^3,000  barrels  per  day  using  the  hydrogenation  process,  or 
1, 644,000  barrels  per  day  using  the  synthine  process .  It  is  prob¬ 
able  that  continued  exploration  and  development  of  Illinois  coal 
.  '•  serves  will  result  In  the  discovery  of  additional  reserves  for 
both  synthetic  liquid  fuels  plant  supply  and  future  commercial  re¬ 
tirements  In  areas  not  now  containing  sufficient  information  to 
permit  the  present  estimation  of  reserves. 
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NATURAL  GAS 


The  natural  gas  phase  of  the  investigation  included  a 
2tudy  of  the  geology  of  the  gas -bearing  formations  and  of  related 
data  on  natural  gas  in  the  State.  Such  study  embraced  all  of  the 
and  oil  fields  in  Illinois,  with  special  reference  to  the 
Quantity  of  gas  to  be  recovered,  the  gas  available  for  synthetic 
liquid  fuels  production,  and  cost  of  gas  in  the  field. 

Commercial  natural  gas  development  in  Illinois  started 
r.oar  Litchfield,  Montgomery  County,  early  in  1885.  Additional  ex¬ 
ploration  followed,  between  1886  and  1920,  with  the  development  of 
several  gas  fields  in  southwestern  Illinois.  Production  was  from 
t:.e  geological  formations  of  Pennsylvanian,  Mississippian , 

Devonian  and  Silurian  ages. 


The  reported  annual  gas  production  in  Illinois  in  1906 
*.13  410,000  Mcf .  The  maximum  production,  in  1939,  was  142,000,000 
Mcf;  this  declined  yearly  thereafter  to  about  62,000,000  Mcf  in 
1148.  It  is  estimated  that  the  cumulative  gas  production  from  the 
State  was  about  1,050,000,000  Mcf,  as  of  January  1,  1949,  most  of 
vhlch  was  produced  incidental  to  the  production  of  oil.  Gas  is 
produced  from  some  30,000  oil  and  gas  wells,  from  depths  varying 
between  40  feet  and  3,700  feet.  During  1948,  it  is  estimated  that 
£  ,:io  was  produced  at  an  average  rate  of  170,000  Mcf  per  day. 

Formations  of  Devonian  and  Ordovician  ages  offer  the  best 
possibilities  for  future  gas  discoveries. 

Almost  all  of  the  gas  produced  in  large  quantities  is 
under  contract  to  be  processed  by  one  of  the  gasoline  plants  in 
Illinois,  and  the  residue  gas,  after  processing,  is  also  under 
contract.  The  average  price  of  gas  in  the  field  is  about  9  cents 
v'"?  Me£hr  "Natural  gas  produced  in  Illinois  has  an  average  heating 
v.iluc  in  the  order  of  1,100  Btu  under  standard  conditions. 

The  following  tabulation  summarizes  the  essential  data 
relative  to  reserves  of  natural  gas  in  Illinois: 

Summary  of  Estimated  Recoverable 
Natural  Gas  Reserves  in  Illinois 

Under  Standard  Conditions) 


of  January  1,  1949 


Mcf 


Total 

Commercial  Requirements: 

Contract  or  To  Be  Used  in  Field 

.otal  Undedicated  Reserves 


241,927,000 

228,875,000 

15,054,000 
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The  appended  map.  Exhibit  No.  B-l,  shows  the  oil  and  gas 
fields  and  the  main  natural  gas  pipe  lines  in  Illinois.  Detailed 
information  pertaining  to  the  oil  and  gas  fields  and  the  natural  gas 
reserves  is  tabulated  in  Exhibit  No.  B-2. 

Based  on  the  foregoing,  it  appears  that  none  of  the  natural 
gas  deposits  in  Illinois  could  be  considered  an  available  reserve  for 
synthetic  liquid  fuels  production,  since  available  information  indi¬ 
cates  that  the  total  undedicated  reserves  in  the  entire  State  are 
less  than  the  minimum  reserve  requirements  for  the  purpose  of  this 
study,  namely,  undedicated  natural  gas  deposits  containing  at  least 
225  trillion  Btu,  producible  within  a  radius  of  40  miles  and  having 
a  heating  value  of  not  less  than  400  Btu  per  cubic  foot  at  standard 
conditions.  Since  the  heating  value  of  natural  gas  in  Illinois  is 
in  the  order  of  1,100  Btu  per  cubic  foot,  the  volume  of  gas  reserves 
to  meet  minimum  requirements  for  synthetic  liquid  fuels  production 
would  be  about  204,500,000  Mcf.  This  is  greatly  in  excess  of  the 
total  undedicated  reserves,  shown  in  the  previous  tabulation  as 
13,054,000  Mcf.  Discoveries  of  new  fields  and  extension  of  known 
fields  in  the  interim  between  January  1,1949  and  the  date  of  this 
report  warrant  no  change  in  this  conclusion. 

It  Is,  therefore,  concluded  that  there  are  no  reserves 
of  natural  gas  in  Illinois  available  for  use  as  a  source  of  raw 
material  for  synthetic  liquid  fuels  manufacture. 

Detailed  information  pertaining  to  the  natural  gas  survey, 
and  the  bases  for  the  conclusions  expressed  herein,  is  contained  in 
the  report  prepared  by  DeGolyer  and  MacNaughton,  which  accompanies 
-this  report  as  Appendix  B. 
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OIL  SHALE 


The  oil  shale  phase  of  the  Investigation  included  a  study 
of  the  geology  of  the  oil  shale-bearing  formations  and  of  assay  data 
on  oil  shale  samples  from  various  localities  in  Illinois. 

The  known  oil  shale-bearing  formations  in  Illinois  are  the 
Albany  shale,  the  Decorah  formation,  and  the  coal -bearing  forma¬ 
tions  of  Pennsylvanian  Age.  The  lithology  of  other  formations 
present  in  Illinois  appears  to  be  unfavorable  for  the  occurrence  of 
oil  3hales. 

Only  17  samples  of  oil  shale  from  11  localities  in 
llinois  have  been  assayed  for  oil  yield.  All  of  these  assays  were 
.vie  prior  to  1923,  and  no  additional  sample  or  assaying  of  Illinois 
11  shales  is  known  to  have  occurred  since  that  year.  The  data 
vallable  are  entirely  too  meager  to  provide  any  reasonable  basis 
or  estimating  the  oil  shale  reserves  of  Illinois,  and  so  far  as 
sown,  no  such  estimate  has  been  made. 


The  review  of  all  available  information  indicates  that 
*.ne  of  the  oil  shales  in  Illinois  are  of  sufficient  richness  and 
sickness  to  provide  a  reserve  of  raw  materials  for  synthetic 
liquid  fuels  manufacture  under  the  minimum  requirements  for  this 

•  survey,  which  provide  for  an  average  oil  content  of  at  least  15  gal¬ 
lons  per  ton  of  oil  shale,  over  a  minimum  of  25  feet  in  thickness 
'..nd  totaling  not  less  than  100,000,000  tons  of  oil  shale  within  an 
urea  of  not -more  than  5  square  miles  % 

It  is  therefore  concluded  that  there  are  no  oil  shale 
.'•■verves  in  Illinois  suitable  for  use  as  a  source  of  raw  materials 
f >r  synthetic  liquid  fuels  manufacture. 

Detailed  information  pertaining  to  the  oil  shale  phase 
C  the  survey  and  the  basis  for  conclusions  expressed,  are  con- 
•  lined  in  the  report  prepared  by  DeGolyer  and  MacNaughton,  which 
accompanies  this  report  as  Appendix  C. 
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WATER  SUPPLY 


Hydrological  Features 

Coal  reserves  in  sufficient  quantity  for  producing  a  total 
of  1,844,000  barrels  of  synthetic  liquid  fuels  daily  by  the  syn thine 
process  are , found  in  31  General  Areas  in  Illinois.  The  greatest  con¬ 
centrations  of  coal  are  found  in  the  Sangamon  River  basin  in  central 
Illinois,  and  in  the  Kaskaskia,  Big  Muddy,  and  Saline  River  basins 
in  the  southern  part  of  the  State.  The  31  General  Areas  of  coal 
availability  are  shown  in  Exhibit  No.  11  in  relation  to  principal 
conimunities  and  the  major  streams  and  sources  of  water  supply. 

Illinois  has  sufficient  water  resources,  If  conserved,  to 
supply  all  the  synthetic  liquid  fuels  plants  for  which  coal  is 
available . 

The  State  is  bounded  on  the  west  by  the  Mississippi  River 
and  on  the  south  and  east  by  the  Ohio  and  Wabash  Rivers .  The  upper 
central  part  of  the  State  is  drained  by  the  Illinois  River  which 
flows  from  the  northeast  corner  of  the  State  to  its  junction  with 
the  Mississippi  at  Grafton.  Much  of  the  southwestern  part  of  the. State 
Is  drained  by  the  Kaskaskia  River. 

The  average  annual  rainfall  in  Illinois  ranges  from  33 
inches  in  the  northern  part  of  the  State  to  44  inches  in  the  south¬ 
ern  areas.  During  wet  years,  the  rainfall  has  been  more  than  50 
percent  greater  than  the  average,  and  during  extremely  dry  years, 
such  as  1930,  it  was  75  percent  of  the  average. 

The  runoff  in  the  streams  of  the  State  varies  from  about 
<3  Inches  per  year  in  the  northern  areas  of  the  State  to  approxi¬ 
mately  14  Inches  per  year  in  the  southern  part  of  Illinois,  with  a 
annual  runoff  throughout  the  State  amounting  to  10  inches 
annually  or  about  0.75  cfs  per  square  mile. 


water  Requirements  for  Synthetic 
Liquid  Fuels  Plants 

Water  is  quite  essential  for  synthetic  liquid  fuels  pro¬ 
duction,  not  only  for  steam  generated  for  power  but  for  synthesis 
,:a3  production  in  connection  with  the  synthine  process  and  hydrogen 
manufacture  in  the  hydrogenation  process.  In  both  processes,  water 
'  used  for  cooling  purposes  and  for  boiler  and  cooling  tower  blow- 
’C)wn  to  remove  accumulation  of  salts  left  by  the  evaporated  water. 

In  a  hydrogenation  process  unit  plant,  there  are  approxi- 

•  ^'.cly  35  billion  Btu  and  in  a  synthine  process  unit  plant  54  bll- 
Btu  that  have  to  be  dissipated  daily  by  cooling  waters. 
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Quantity .  The  following  table  shows  the  quantity  of  water 
required  both  for  process  and  domestic  use  in  connection  with  a  unit 
synthetic  liquid  fuels  project: 

Approximate  Water  Requirements  for  a  Daily  Output 
of  10,000  Barrels  of  Products 


Make -up 

Consumed 

Returned 

Mgd  Cfs 

Mgd  Cfs 

Mgd  Cfs 

Hydrogenation  Process: 

Plant  Use 

7.29 

11.28 

5.36 

8.29 

1.93 

2.99 

Domestic  Supply 

1.73 

2.68 

0.43 

0.67 

1.30 

2.01 

Total 

9.02 

13.96 

5.79 

8.96 

3.23 

5.00 

Coal  Synthine  Process: 

Plant  Use 

11.15 

17.25 

7.71 

11.93 

3.44 

5.32 

Domestic  Supply 

1.94 

3.00 

0.49 

0.76 

1.45 

2.24 

Total 

13.09 

20.25 

8.20 

12.69 

4.89 

7.56 

Process .  It  is  obvious  that  the  water  requirement 
for  any  specific  project  would  depend  upon  the  choice  of  either  the 
hydrogenation  or  the  coal  synthine  manufacturing  process,  being  45 
percent  greater  for  the  latter  process.  However,  water  costs  repre¬ 
sent  as  a  rule  less  than  2  percent  of  the  total  costs  of  products, 
exclusive  of  return  on  investment.  Therefore,  it  appears  possible 
and  on  the  safe  side  to  adopt  the  coal  synthine  process  requirements 
as  the  basis  for  estimates  of  water  quantities  and  costs. 

A  detailed  statement  of  the  coal  synthine  process 
water  requirements,  given  in  Exhibit  No.  12,  shows  most  of  the  water 
use  in  the  plant  to  be  for  cooling  purposes.  The  estimates  assume 
recirculation  of  cooling  water  over  cooling  towers.  Once-through 
cooling  without  the  towers  would  require  about  eighteen  times  more 
water  but  the  consumptive  use  would  be  much  smaller.  It  would  be 
feasible  only  for  a  unit  development  located  on  the  bank  of  a  large 
river  or  a  large  lake.  The  cost  of  delivering  large  quantities  of 
water  to  a  remote  site  would  be  relatively  prohibitive. 

In  estimating  water  supplies  for  the  General  Areas  of 
Coal  Availability  in  Illinois,  total  plant  requirements  have  been 
used  without  allowance  for  water  returned  to  the  stream  as  possible 
waste  or  sewage.  Such  waste  water  might  be  returned  at  a  consider¬ 
able  distance  from  the  point  of  withdrawal  and  might  contain  a  con¬ 
siderably  higher  percentage  of  natural  salts  than  the  original 
water  diverted  and  be  less  desirable  for  some  purposes.  Water  use 
data  and  cost  estimates  are  based  upon  average  annual  demands.  Wate: 
required  for  complete  development  of  the  fuel  resources  of  each  of 
the  General  Areas  of  Coal  Availability  in  Illinois  varies  with  the 
coal  reserves  available.  It  ranges  from  16  cfs  in  the  Marshall 
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General  Area  based  on  3,000  barrels  per  day  production  using  the 
£  synthine  process,  to  441  cfs  in  the  Macoupin  General  Area,  The 
w  total  quantity  required  for  concurrent  full  development  in  all  the 
General  Areas  within  the  State  would  be  3,734  cfs  or  2,414  mgd, 
using  the  synthine  process. 

Domestic .  The  amount  of  water  to  be  supplied  for 
domestic  purposes,  as  shown  in  the  previous  table,  is  affected  not 
only  by  the  total  number  of  workers  {determined  by  the  choice  of 
process),  but  also  by  the  proportion  of  those  workers  that  would 
come  from  already  established  communities  having  their  own  water 
supplies.  Again,  in  view  of  the  small  relative  cost  of  water  a3 
compared  with  the  other  items  contributing  to  total  product  costs, 
variations  in  conditions  affecting  domestic  water  requirements  are 
relatively  small.  It  is,  therefore,  assumed  for  this  report  that 
domestic  water  would  have  to  be  supplied  for  all  the  workers  in 
plant  and  mine,  the  service  people  and  the  families  of  both.  A  per 
capita  allowance  of  150  gallons  per  day  has  been  made  uniformly  for 
the  population  of  the  plant  city.  This  population  is  arrived  at  by 
multiplying  the  number  of  plant  and  mine  workers  by  five,  and  using 
the  synthine  process,  amounts  to  12,955  persons. 

Quality .  Process  water  must  be  relatively  clear  and  free 
i rom  turbidity  and  substances  capable  of  clogging  condenser  tubes, 
cooling  towers,  and  other  equipment-.  The  dissolved  solids  content 
13  not  of  major  importance  except  that  a  high  concentration  would 
require  frequent  blowdown  of  cooling  towers  and  boilers  and  would 
increase  the  amount  of  make-up  water.  Boiler  feed  waters  must  be 
free  of  organic  matter  and  insoluble  solids  and  suitable  for  soften¬ 
ing.  Water  for  drinking  and  sanitary  purposes  in  the  mines  and 
plants  and  in  the  communities  serving  the  developments  would  have  to 
be  potable  and  of  a  quality  satisfactory  to  the  public  health  au¬ 
thorities  of  the  State.  Water  softening  might  be  justified  for 
domestic  use. 


Water  Resources 


Water  for  synthetic  liquid  fuels  plants  in  Illinois  could 

obtained  directly  from  the  Mississippi,  Illinois,  Ohio,  or  Wabash 

•wvers,  with  or  without  storage  reservoirs,  depending  upon  the  total 

quantity  of  water  needed;  from  impoundments  on  tributaries  of  these 

fevers  in  Illinois;  from  Lake  Michigan;  or  from  underground  sources. 

:ne  most  important  sources  of  water  .supply  for  synthetic  liquid 

*~C4-u  in  Illinois  are  the  large  rivers  and  impoundments 

yl  tne  tributaries  of  these  rivers.  A  detailed  discussion  of  each 

oi  these  possible  sources  is  presented  in  the  following  paragraphs. 

.no  runoff  records  at  the  various  gaging  stations  have  been  obtained 

•rom  appropriate  U.S.  Geologic  Survey  Water-supply  Papers.  The 

rv'n?SI?4.gfTSins^stat:Lons  used  for  stream  flow  studies  are  shown  in 
-*niDlt  No.  13. 


«  ^1Jle  m°st  readily  available  sources  of 

V.  ???  for  a  synthetic  liquid  fuels  development  in  Illinois 

a.e  the  Mississippi  and  Illinois  Rivers. 
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Mississippi  River.  The  Mississippi  River  would  be 
the  logical  source  of  water  i'or  synthetic  liquid  fuels  plants  in 
five  General  Areas  in  the  southwestern  part  of  the  State.  In  ad¬ 
dition,  if  all  of  the  coal  resources  in  five  additional  General 
Areas  in  the  south  central  part  of  the  State  were  fully  developed, 
some  of  the  water  for  these  areas  could  be  obtained  economically 
from  the  Mississippi  River ^ 

Stream  flow  records  of  the  Mississippi  River  in  ^he 
vicinity  of  the  coal  areas  in  Illinois  are  limited,  but  the  flow 
characteristics  are  indicated  in  the  following  table: 


Flow  of  the  Mississippi  River 


Drainage  Area  (Sq  Mi) 
•Period  of  Record  (Water  Yr) 

Mean  Flow  (Cfs) 

Minimum  Monthly  (Cfs) 

Month  of  Occurrence 
Minimum  Daily  (Cfs) 

Date  of  Occurrence 


Gaging  Stations 


Alton,  Ill. 


171,500 
1934-1937 
1940-1946 
93,920 
22,340 
Aug.  1936 
15,000 

Dec.  30,  1933 


Chester,  Ill. 

712,600 

1943-1946 

221,425 
80,760 
Dec.  1943 
67,400 

Jan.  22,  1944 


Illinois  River.  After  the  Mississippi  River,  the 
Illinois  River  would  be  the  most  important  source  of  water  for  a 
synthetic  liquid  fuels  development  in  Illinois.  From  the  point 
where  it  is  formed  by  the  confluence  of  the  Des  Plaines  River  and 
the  Kankakee  River,  the  Illinois  River  runs  for  a  distance  of  200 
miles  through  the  coal  area  of  central  Illinois . 

The  Illinois  River  would  be  the  most  logical  source 
of  water  for  synthetic  liquid  fuels  plants  in  five  General  Areas 
all  located  in  the  central  part  of  the  State .  Water  from  the 
Illinois  River  might  also  be  obtained  for  three  additional  General 
Areas,  if  the  coal  resources  in  these  Areas  were  developed  to  the 
extent  that  local  supplies  would  be  inadequate. 

The  flow  characteristics  of  the  Illinois  River  are 
shown  in  the  following  table: 
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Flow  of  the  Illinois  River 


Gaging  Stations 

Kingston 


Marseilles 


Drainage  Area  (Sq  Mi)  7,640 

Period  of  Record  1920-46 

Mean  Flow  (Cfs)  11,898 

Minimum  Monthly  Flow  (Cfs)  3,670 

Month  of  Occurrence  9/39 

Minimum  Daily  Flow  (Cfs)  1,460 

Date  of  Occurrence  10/16/43 


Note:  (A)  Estimated  from  records  of 


Mines 

Meredosia 

At  Mouth 

— 

15,200 

25,300 

29,100 

1940-46 

1939-46 

— 

13,197 

20,113 

23,100 

3,905 

5,097 

5,850 

1/45 

1/45 

— 

2,300 

3,060 

3,520 

9/27/43 

9/1/45 

- 

Meredosia. 

Ohio  River .  The  Saline  General  Area,  in  the  southern 
part  of  the  State,  is  the only  General  Area  of  Raw  Material  Avail¬ 
ability  in  Illinois  adjacent  to  the  Ohio  River.  In  addition,  the 
Williamson  General  Area  could  be  served  from  the  Ohio  River.  Water 
for  synthetic  liquid  fuels  plants  in  these  Areas  could  be  withdrawn 
from  the  Ohio  River  within  a  45-mile  stretch  below  the  mouth  of  the 
Wabash  River. 

There  are  two  gaging  stations  on  the  Ohio  River  along 
the  Illinois  border,  one  at  Metropolis,  Ill.,  96  miles  below  the 
mouth  of  the  Wabash  River,  and  the  other  at  Golconda,  Ill.  The  flow 
o*  the  Ohio  River  at  Metropolis  and  at  two  of  the  upstream  gaging 
stations  is  shown  in  the  following  table: 


Flow  of  the  Ohio  River 


_ _ Gaging  Stations _ 

Evansville ,  Golconda,  Metropolis , 

Ind.  Ill.  Ill. 


Drainage  Area  (Sq  Mi) 
Period  of  Record 
Mean  Flow  (Cfs) 

Minimum  Monthly  Flow  (Cfs) 
Month  of  Occurrence 
Minimum  Daily  Flow  (Cfs) 
Date  of  Occurrence 


107,000 

1941-1947 

121,400 

13,160 

10/1943 


143,900 

1941-1947 

153,300 

16,680 

10/1940 


2 0203  ,000 
1929-1947  (A) 
244,500 
22,700 
10/1930 
15,000 

7/20,  21,  30, 
1930 


bote:  (a)  1929-1934  data  from  Corps  of  Engineers 


JrainaSe  area  of  the  Ohio  River  where  water  would  be 
the  rlVer  for  synthetic  liquid  fuels  in  Illinois  is 
i  140,000  square  miles.  The  minimum  monthly  flow  in  1930  at 
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this  point  is  estimated  to  have  been  about  8,000  cf3,  Regulating 
reservoirs  constructed  since  1930  would  have  increased  this  mini¬ 
mum  flow  to  10,000  cfs .  These  regulating  reservoirs  also  reduce 
the  severity  of  minimum  daily  flows . 


Wabash  River .  The  Saline  General  Area  is  the  only 
General  Area  of  Raw  Material  Availability  adjacent  to  the  Waba3h 
River.  Water  for  synthetic  liquid  fuels  plants  in  this  Area  could 
be  taken  either  directly  from  the  Ohio  River  or  from  the  backwater 
of  the  Ohio  in  the  Wabash  River.  Water  for  synthetic  liquid  fuels 
plants  in  the  Wayne  General  Area  might  be  obtained  from  the  Wabash 
River  with  diversion  works  located  below  Mt .  Carmel. 


The  flow  characteristics  of  the  Wabash  River  where 
it  borders  Illinois  are  shown  below: 

Plow  of  the  Wabash  River 


Gaging  Stations 


Vincennes,  Ind.  Mt.  Carmel,  Ill.  At  Mouth 

- m — 


Drainage  Area  (Sq  Mi) 

13,700 

28,600 

33,100 

Period  of  Record 

1931-1948 

1928-1948 

- 

Mean  Flow  (Cfs) 

10,304 

24,860 

28,800 

Minimum  Monthly  Flow  (Cfs) 

1,303 

2,372 

2,740 

Month  of  Occurrence 

Aug.  1936 

Aug.  1936 

- 

Minimum  Daily  Flow  (Cfs) 

770 

1,620 

1,880 

Date  of  Occurrence 

Aug.  5,  1934 

Sept.  28,  1941 

- 

Note:  (A)  Estimated  from  record  at  Mount  Carmel. 


Impoundment  of  Smaller  Rivers .  Besides  the  four 
major  rivers,  there  are  numerous  tributary  streams  in  or  near  the 
General  Areas  of  Raw  Material  Availability  that  could  furnish  de¬ 
pendable  supplies  of  water  for  synthetic  liquid  fuels  plants  if 
storage  reservoirs  were  constructed  to  impound  the  seasonal  flows 
of  these  streams.  The  characteristics  of  these  streams  are  sum¬ 
marized  in  Exhibit  No.  14.  The  average  annual  runoff  of  these 
streams  varies  from  0.6  cfs  per  square  mile  of  drainage  area  in 
the  northern  part  of  Illinois  to  about  1.0  cfs  per  square  mile  in 
the  southern  section. 


Lake  Michigan.  An  economical  source  of  water  for 
a  very  large  synthetic  liquid  fuels  development  along  the  Illinois 
River  would  be  Lake  Michigan.  Water  could  be  diverted  from  the 
lake  into  the  Chicago  Sanitary  and  Ship  Canal  and  thence  into  the 
Illinois  River  at  comparatively  small  cost.  This  arrangement 
would  cost  less  than  building  storage  reservoirs  on  tributaries 
of  the  Illinois  River  for  supplementing  low  flows  during  dry 
weather.  The  General  Areas  above  Pekin  might  be  served  in  this 
manner.  Full  development  of  the  coal  resources  for  synthetic 
fuels  in  these  Areas  would  require  205  cfs  from  the  river.  If 
water  were  diverted  from  Lake  Michigan  to  furnish  this  quantity 
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. au^enting  the  low  river  flows  during  the  driest  periods,  the 
‘cr£‘i  diversion  from  the  lake  during  such  a  period  would  be  only 

i  cfa  • 

The  first  substantial  diversion  of  water  from  Lake 
v^.Vran  into  the  Illinois  River  basin  for  dilution  of  wastes  from 
-Y  Chicago  area  occurred  in  1900.  Since  then  there  has  been  al- 
endless  litigation  and  controversy  over  the  quantity  of  water 
rV~ht  be  diverted  for  dilution  of  Chicago's  wastes  and  over 
•  w*  effect  of  the  diversion  of  the  water  level  of  the  Great  Lakes. 


From  a  high  average  annual  diversion  of  8,407  cfs  in  1928, 


was  authorized  by  the  War  Department  in  addition  to  1,563  cfs 
*r  Tumpage  for  the  Chicago  water  supply,  the  average  annual  diver¬ 
sion  was  reduced  stepwise  by  the  Supreme  Court  decree  as  follows: 


Cfs 


6.500 
5,000 

1.500 


July  1,  1930 
December  31,  1935 
December  31,  1938 


Tbcac  allowances  are  in  addition  to  the  domestic  pumpage  of  Chicago, 
*;V.ch  at  present  amounts  to  approximately  1,700  cfs.  A  petition  by 
.nr  state  of  Illinois  in  1940  for  a  temporary  Increase  in  the  diver¬ 
sion  to  5,000  cfs  was  denied  by  the  Supreme  Court. 


A  request  for  additional  diversion  from  Lake  Michigan  for 


Ini-atrial  use  in  Illinois  is  likely  to  meet  with  considerable  op- 
;  It  Ion  from  the  other  states  on  the  Great  Lakes  and  Canada,  es- 
;  -dally  since  water  supplies  from  other  sources  are  available. 
Therefore,  Lake  Michigan  has  not  been  further  considered  as  a  source 
f  water  supply  in  this  report. 


Water  Quality  and  Stream  Pollution.  The  quality  of 


c  .rface  waters  in  Illinois  varies  with  the  seasons  and  the  amount 
f  runoff.  During  flood  periods,  the  waters  are  turbid  but  low  in 
'.la solved  mineral  matter.  During  periods  of  low  flow,  the  waters 
*r«  leas  turbid  but  harder  and  with  greater  concentrations  of  dis- 
s  Ivcd  oolld3.  Where  water  supplies  are  obtained  directly  from  im- 
.  -Tiding  reservoirs,  quality  is  generally  less  variable,  and  the 
'ur:  idlty  i3  lower  than  waters  pumped  directly  from  flowing  streams. 
A  . 1 1  y a c a  of  surface  waters  of  Illinois  are  shown  in  Exhibit  No.  15. 


For  once-through  cooling,  the  concentration  of  dissolved 


*  1 1. la  Is  relatively  unimportant,  but  where  cooling  towers  are  used, 
a  high  concentration  necessitates  excessive  blowdown  and  greater 

consumption.  From  this  standpoint,  a  turbid  water  would  be 

*  ^'satisfactory  than  one  with  high  dissolved  solids,  because  the 
'  »rb idlty  can  be  removed  economically  by  sedimentation. 
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The  turbidity  of  Illinois  surface  waters  is  indicated  in 
the  following  table: 

/ 


Monthly  Variation  in  Turbidity  of  River  Waters 

(in  ppm) 


Year 

Minimum 

Maximum 

Average 

Mississippi  River 

at  St.  Louis 

1945 

160 

2,900 

1,265 

Ohio  River  at  Louisville 

1949 

5 

357 

102 

Illinois  River  at 

Peoria 

1949 

22 

210 

92 

The  frequency  of  various  turbidity  concentration  levels 
in  the  major  rivers  is  shown  in  the  following  table : 


Average  Number  of  Days  in  a  Year  That 
Turbidity  is  below  50,  100,  and  150  Ppm  in 
River  Water  Supplies 


No .  Days  Turbidity 


Water-works 

Location 

(ppm) 

50 

was  Below 

100  150 

Period  of  Record 
(all  years 
inclusive ) 

Mississippi  River  at 

Moline 

136 

226 

357 

1935-1945 

Mississippi  River  at  Alton 

60 

142 

336 

1936-1945 

Missouri  River  at  St .  Louis 

7 

14 

80 

1935-1945 

Mississippi  River  at  East 
St.  Louis  (a) 

51 

131- 

309 

1937-1945 

Illinois  River  at  Peoria 

242 

299 

364 

1935-1944 

Ohio  River  at  Cairo 

17 

105 

312 

1936-1945 

Note:  (A)  Intake  is  on  the 

Illinois 

side 

of  the 

river  only  2 

miles  below  the 

mouth  of  the' 

Missouri  at  which 

point  the  turbid  Missouri  River  water  is  not  com 
pletely  mixed  with  Mississippi  River  water. 


Peak  daily  values  for  the  Mississippi  River  at  St.  Louis 
and  the  Ohio  River  at  Cairo  are  about  5,000  and  1,500  ppm,  re¬ 
spectively. 

In  estimating  the  cost  of  water-supply  works  for  syn¬ 
thetic  liquid  fuels  plants,  it  has  been  assumed  that  a  storage 
basin  with  one  day's  capacity  would  be  built  at  each  of  the  plants. 
This  basin  would  serve  as  a  settling  basin  to  remove  most  of  the 
turbidity  in  the  raw  water.  Occasionally,  it  might  be  necessary 
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add  coagulant  to  the  raw  water  to  Improve  sedimentation,  but  the 
ccst  of  such  chemical  treatment  would  not  be  significant.  Satis¬ 
factory  domestic  water  supplies  can  be  obtained  from  the  rivers  by 
zear.s  of  conventional  coagulation  and  filtration.  Boiler  make-up 
waters  would  require  softening,  and  softening  of  domestic  supplies 
eight  be  justified  in  some  of  the  Areas  since  the  Illinois  waters 
are  comparatively  hard.  The  additional  cost  of  softening  the 
domestic  water  would  not  affect  appreciably  the  over-all  costs  of 
water. 


The  mineral  concentration  in  the  surface  waters  in 
Illinois  is  highest  In  the  upper  Illinois  River  area  and  is  lowest 
on  the  tributaries  of  the  Ohio  River.  However,  in  none  of  the 
Areas  are  the  surface  waters  so.  mineralized  as  to  cause  any  dif¬ 
ficulty  in  using  them  for  cooling  purposes. 

The  Mississippi  River  water  in  the  stretch  along  Illinois 
ranges  in  temperature  from  35  deg  P  in  extreme  winter  to  more  than 
85  deg  F  during  the  peak  of  summer.  Somewhat  greater  variations  in 
temperature  are  found  in  smaller  streams  and  rivers. 

Sewage  and  industrial  waste  pollution  do  not  seriously 
affect  the  suitability  of  the  surface  waters  of  Illinois  for  water- 
supply  purposes  except  in  the  Illinois  River.  In  1949,  sewage  and 
Industrial  wastes  equivalent  in  strength  to  sewage  from  a  population 
of  7,310,000  persons  were  treated  in  sewage  treatment  plants  of  the 
Chicago  Sanitary  District  prior  to  discharge  into  the  Illinois 
waterway.  The  resulting  pollution  load  was  equivalent  to  untreated 
sewage  from  more  than  1,000,000  persons.  Continued  improvement  in 
the  treatment  of  wastes  by  the  Chicago  Sanitary  District  may  be  ex¬ 
pected  to  reduce  the  pollution  of  the  Illinois  River  in  the  future, 
but  some  of  the  effects  will  not  be  eliminated  for  many  years,  if 
ever. 


Natural  purification  improves  the  condition  of  the  Illinois 
River  somewhat  along  its  length,  but  discharges  of  wastes  from 
Joliet,  Peoria,  and  Pekin  tend  to  prevent  any  real  cleanup.  In  the 
?corla-Pekin  Area,  for  example,  in  addition  to  the  treated  sewage 
from  about  130,000  persons,  industrial  wastes  with  a  population 
equivalent  of  about  300,000  are  discharged  into  the  river. 

While  the  Illinois  River  water  could  be  made  safe  for 
domestic  purposes  by  modern  methods  of  purification,  it  is  too 
grossly  polluted  to  be  an  entirely  satisfactory  source  of  drinking 
water.  Therefore,  in  those  Areas  where  the  process  water  would  be 
obtained  from  the  Illinois  River,  it  is  assumed  that  ground  water 
supplies  or  surface  supplies  from  tributary  streams  would  be  de¬ 
veloped  for  domestic  purposes.  The  ground  water  resources  in 
northern  and  central  Illinois  would  not  be  adequate  for  the  indus¬ 
trial  requirements,  but  enough  water  could  be  obtained  in  this 
manner  to  meet  the  domestic  needs. 
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Ground  Water1 .  Ground  waters  are  used  extensively  for  small 
municipal  supplies  in  northern  and  central  Illinois.  In  the  north¬ 
ern  part  of  the  State,  the  ground  waters  are  derived  principally 
from  rock,  wells  up  to  2,500  feet  in  depth  which  penetrate  limestone 
and  St.  Peter,  Dresbach,  and  Mount  Simon  sandstones.  In  the  central 
part  of  the  State,  they  are  obtained  fro/11  drift  deposits  of  sand, 
gravel,  and  clay'.  The  maximum  depth  of  these  aquifers  is  about  300 
feet . 


The  best  sources  of  ground  water  in  Illinois  are  the  al¬ 
luvial  and  glacial  deposits  in  and  near  the  larger  river  bottoms, 
such  as  are  found  in  the  Peoria-Pekin  district.  In  this  area,  85 
mgd  are  pumped  from  drift  wells,  40  to  90  feet  deep  for  municipal 
and  industrial  water  supplies. 

For  individual  10,000-barrel-per-day  synthetic  liquid 
fuels  plants,  sufficient  water  possibly  could  be  developed  from 
wells  in  the  vicinity  of  the  Illinois  River,  especially  in  the  40- 
mile  stretch  of  ri\rer  below  Pekin.  Such  possibilities  also  exist 
along  the  Mississippi  River,  Wabash  River,  and  along  the  Ohio  River 
in  Gallatin  County.  The  feasibility  and  cost  of  such  development 
must  be  proved,  however,  in  each  instance  by  test  drilling  and  pump¬ 
ing,  both  of  which  are  beyond  the  scope  of  this  investigation. 

Where  the  wells  can  be  developed,  the  ground  storage  serves  as  a 
substitute  for  surface  storage  reservoirs. 

The  relatively  small  domestic  supplies  necessary  in  con¬ 
nection  with  synthetic  liquid  fuels  plants  could  be  obtained  in  the 
northern,  central,  and  possibly  the  southern  parts  of  the  State. 

The  location  of  the  principal  ground  water  resources  in 
Illinois  is  shown  on  Exhibit  No.  16. 

Quality.  As  noted  earlier,  the  ground  waters  in 
Illinois  are  high 1  y~ mineralized  and  generally  hard.  Some  of  the 
drift  wells  produce  water  high  in  iron,  while  water  from  rock  wells 
in  the  northern  part  of  the  State  are  often  sulfurous  in  taste  and 
odor,  and  are  high  in  chlorides .  Analyses  of  the  more  important 
sources  of  ground  water  in  the  coal  areas  of  Illinois  are  shown  in 
Exhibit  No.  17. 


Most  of  these  well  waters  are  used  by  the  imnicipali- 
ties  without  treatment  other  than  disinfection  with  chlorine,.  How¬ 
ever,  the  waters  are  highly  mineralised  and  in  some  locations  iron 
removal,  filtration,  and  softening  are  provided.  The  need  for  such 
treatmezit  depends  upon  the  exact  characteristics  of  the  water  in 
any  particular  area.  Chlorides • cannot  be  removed  economically,  and 
where  they  are  higher  than  250  ppm,  the  water  could  not  be  used 
satisfactorily  for  domestic  purposes.  As  long  as  its  mineral  qual¬ 
ity  is  satisfactory,  the  use  of  ground  water  is  desirable  because 
of  it3  uniformly  low  temperature . 
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Water  Uses  -  Existing 


Before  taking  up  the  discussion  of  the  development  of  the 
water  resources  in  Illinois  for  synthetic  liquid  fuels  production, 
the  water  demands  of  present  users  are  considered. 

Municipal  and  Industrial  Uses.  A  few  large  towns  or 
cities  in  the  coal-bearing  area  of  Illinois  and  most  of  the  smaller 
communities  obtain  their  water  from  wells.  The  larger  cities/  such 
a3  Springfield,  East  St.  Louis,  Bloomington,  and  Kankakee,  all  have 
surface  water  supplies.  At  Springfield  and  Bloomington,  Impounding 
reservoirs  have  been  built.  Peoria  and  Pekin  are  the  only  large 
communities  in  the  coal  area  using  ground  water  supplies  for  munici¬ 
pal  purposes.  Industrial  water  supplies’  generally  are  obtained  from 
the  rivers  except  in  the  Peoria-Pekin  area  where  there  has  been  a 
substantial  industrial  ground  water  development. 

Mississippi  River .  In  the  vicinity  of  the  coal- 
bearing  area  of  Illinois the Mississippi  River  and  its  smaller 
tributaries  are  used  to  supply  approximately  40  cfs  of  municipal 
water  to  part  of  the  population  of  St.  Louis  and  to  other  smaller 
communities.  Many  Industrial  supplies  are  also  obtained  from  the 
Mississippi  River. 

Illinois  River.  The  upper  end  of  the  Illinois  River 
is  heavily  polluted.  Sewage  and  Industrial  wastes  from  the  Sanitary 
District  of  Chicago  are  treated  and  discharged  through  the  Chicago 
Sanitary  and  Ship  Canal  Into  the  Des  Plaines  and  Illinois  Rivers. 

The  Chicago  sewage,  which  averagers  1,700  cfs  or  1,100  mgd,  origi¬ 
nates  principally  through  the  municipal  water  supply  pumped  from 
Lake  Michigan.  In  addition  to  the  water  supply,  the  Sanitary  Dis¬ 
trict  has  been  authorized  by  the  U„s0  Supreme  Court  to  divert  an 
annual  average  of  1,500  cfs  from  Lake  Michigan  for  the  dilution  of 
the  sewage  in  the  Illinois  Waterway.  The  domestic  water  consumption 
and  sewage  flows  are  relatively  constant  througout  the  year.  The 
dilution  water,  on  the  other  hand,  is  diverted  at  high  rates  prim¬ 
arily  during  period  of  low  river  flow.  Eor  example,  the  maximum 
daily  diversion  in  1946  was  4,926  cfs.  At  other  times  when  the  flow 
in  the  river  was  naturally  high,  no  lake  water  was  diverted. 

The  Illinois  River  water  is  not  used  for  public 
w\ter  supplies,  except  at  Grafton  near  the  mouth  of  the  river,  and 
*  river  is  generally  considered  to  be  too  polluted  for  safe  swim- 
ring.  The  water  is  used  extensively  for  process  and  cooling  pur- 
;  'coo,  and  it  should  be  satisfactory  for  synthetic  liquid  fuels 
plants.  It  would  have  to  be  filtered  for  boiler  feed  purposes  and 
•or  other  process  uses  that  require  high  quality  water. 

Tributaries  of  the  Illinois  River  are  used  to  supply 
approximately  35  cfs  of  domestic  water  to  a  population  in  excess  of 
2b0,000. 
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Ohio  River  and  Wabash  River.  The  Ohio  and  Wabash 
Rivers  are  used  Tor  municipal  ancFlndus trial  purposes  In  the  vicini¬ 
ty  of  the  coal-bearing  portion  of  Illinois.  The  flows  of  these 
rivers  are  so  great,  however,  that  the  effect  of  these  uses  is  as¬ 
sumed  negligible  in  respect  to  synthetic  liquid  fuels  development 
in  Illinois. 

Navigation.  The  amount  of  water  required  to  maintain  a 
navigable  channel  in  the  Illinois  River  is  critical  in  relation  to 
synthetic  liquid  fuels  plant  demands  only  during  periods  of  low 
river  flow.  The  existing  requirements  for  navigation  are  discussed 
in  the  following  paragraphs . 

Mississippi.  River.  Under  present  open  river  flow 
conditions,  theTorps  of  Engineers  estimates  that  a  minimum  flow  of 
70,000  cfs-is  required  throughout  the  Alton-St.  Louis  stretch  to 
maintain  a  9-foot  channel  for  navigation.  A  flow  of  54,000  cfs  is 
required  for  the  same  depth  of  channel  below  St.  Louis.  Completion 
of  the  lock  and  canal  around  the  Chain  of  Rocks  (set  for  1951  or 
1952)  will  provide  a  9-foot  channel  up  to  the  mouth  of  the  Missouri, 
whenever  the  combined  flow  of  the  Mississippi  and  Missouri  Rivers 
exceeds'  54,000  cfs.  Above  Lock  and  Dam  No.  26  at  Alton,  a  9-foot 
channel  is  maintained  by  a  series  of  locks  and  dams;  below  Alton 
there  are  no  locks  except  for  the  one  under  construction  on  the 
Chain  of  Rocks  Canal. 

Illinois  River.  By  means  of  a  series  of  locks  and 
dams  a  9-foot  deep  waterway  Is  maintained  in  the  Illinois  River  for 
navigation  between  Lake  Michigan  and, the  Mississippi  River. 

The  minimum  flow  required  for  navigation  on  the 
river  has  been  estimated,  tentatively,  as  3,000  cfs  at  Beardstown. 

In  general,  low  flows  of  the  river  at  3eardstown  range  from  4,000 
to  5,000  cfs.  In  the  eight  years  of  record  since  1939,  when  the 
average  annual  diversion  from  Lake  Michigan  was  reduced  by  the 
court  decree  to  1,500  cfs,  the  flow  at  the  Meredosia  gage,  17  miles 
below  Beardstown,  has  been  less  than  3,500  cfs  for  only  two  days, 
August  31  and  September  1,  1945. 

i 

Hydroelectric  Power.  There  are  several  hydroelectric 
power  developments  in  Illinois,  the  largest  of  which  are  the 
following: 
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Hydroelectric  Power  Developments 

Location 

Ownership 

Installed 

Capacity 

(Kw) 

Mississippi  River: 
at  Keokuk,  Iowa 
at  Rock  Island 
at  Moline 

Union  Electric  Power  Co. 

United  States 

Iowa-Illlnois  Gas  &  Electric  Co. 

116,000 

2,750 

3,600 

Illinois  Waterway: 
at  Lockport 
at  Marseilles 

Chicago  Sanitary  District 

Illinois  Power  Co„ 

21,000 

2,380 

Rock  River: 
at  Dixon 
at  Sterling  (2) 

Illinois  North  Utility  Co. 

Illinois  North  Utility  Co. 

3,200 

3,670 

y ox  River  at  Dayton  North  Counties  Hydroelectric  Co. 

3,670 

Control 

Flow.  In  most  parts  of  the  State,  it 

would  not  be 

-oaalble  to  impound  or  divert  the  full  flow  of  a  river  or  a  stream, 
llhough  there  may  be  no  substantial  existing  downstream  water  use, 
s  minimum  flow  certainly  will  be  required  to  satisfy  the  riparian 
vvners.  For  estimated  storage  requirements,  the  minimum  flow  below 
wnich  water  could  not  be  withdrawn  for  synthetic  liquid  fuels  plants 
rna  been  assumed  as  that  flow  which  is  normally  exceeded  90  percent 
the  time.  This  flow  is  defined  as  the  control  flow. 


Special  allowances  are  made  where  water  demands  in  excess 
f  the  control  flow  are  known  to  exist,  and  it  is  recognized  that 
uniform  control  flow  assumed  would  not  be  adequate  in  all  cases 
fl'aune  of  special  local  requirements.  However,  a  control  flow 
allowance  is  considered  reasonable  for  determining  the  quantity  of 
that  would  be  available  for  synthetic  liquid  fuels  plants. 

Flood  Control  and  Conservation.  The  low  flows  of  the 
‘3oippT~^TveF-arenFeguTaced_To_some~extent  by  reservoirs  on  the 
tributaries  and  are  affected  somewhat  by  the  diversion  of  water 
n  Lake  Michigan  through  the  Chicago  Sanitary  and  Ship  Canal  into 
Illinois  River.  The  reservoirs  include  six  40-  to  70-year-old 
' rvol rs  on  the  headwaters  of  the  Mississippi  River  in  Minnesota 
.*raied  primarily  for  the  benefit  of  navigation  on  the  Missis- 
•  . 1  River;  32  other  reservoirs  are  used  primarily  for  power- 
;•  ry'e  regulation  at  the  Bagnell  Power  Dam  on  the  Osage  River, 

;  0  Kinopolls  Flood  Control  Dam  on  the  Smoky  Hill  River,  and  the 
'*•  ;’oc'*  Reservoir  on  the  Missouri  River  in  Montana. 
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Some  regulation  of  the  low  flow  of  the  Mississippi  River 
at  St.  Louis  may  be  provided  under  the  plan  of  operation  for  the 
Missouri  River.  Where  water  is  to  be  released  from  reservoirs  to 
maintain  15,500  cfs  in  the  Missouri  River  at  the  mouth  of  the  James 
River  in  South  Dakota  during  the  navigation  period  (March  to 
November)  and  to  maintain  a  flow  of  5,500  cfs  at  this  point  during 
other  seasons.  This  program  will  affect  the  amount  of  water  the 
Missouri  River  will  add  to  the  flow  of  the  Mississippi  River  at 
St.  Louis. 


Water  Uses  -  Proposed 

Possible  future  water  developments,  which  are  under  con¬ 
sideration  by  the  Corps  of  Engineers  and  other  agencies,  are  dis¬ 
cussed  in  this  section.  Water  uses  that  might  arise  from  the  de¬ 
velopment  of  synthetic  liquid  fuels  plants  in  Illinois  are  dis¬ 
cussed  in  the  section  of  this  report  entitled,  "Water  Available 
for  Synthetic  Liquid  Fuels  Development",  following. 

Flood  Control  and  Conservation.  There  are  no  existing 
flood  control  reservoirs  in  Illinois  but  the  construction  of  12 
dams  in  the  Illinois  River  basin  is  being  considered  by  the  Corps 
of  Engineers.  While  all  of  these  reservoirs  are  intended  pri¬ 
marily  for  flood  control,  five  of  them  would  have  pools  which 
would  be  available  to  improve  navigation  in  the  Mississippi  River 
or  for  water-supply  purposes.  Two  of  the  proposed  reservoirs 
could  be  built  with  higher  dams  to  yield  additional  storage.  The 
Corps  of  Engineers,  Upper  Mississippi  Valley  Division,  has  esti¬ 
mated  "...  that  each  additional  acre-foot  of  water  which  could 
have  been  made  available  to  the  Mississippi  River  below  the  mouth 
of  the  Missouri  River  when  needed  during  deficiency  periods  is 
worth  about  60  cents  per  year.  It  should  be  noted  that  this 
figure  is  only  for  dependably  delivered  storage  and  not  storage  at 
the  reservoir  site..." 

Storage  would  be  worth  a  great  deal  more  than  this  to  a 
synthetic  liquid  fuels  development.  However,  in  preparing  cost 
estimates,  for  comparative  purposes,  in  those  areas  where  storage 
might  be  available  to  synthetic  liquid  fuels  plants  from  proposed 
flood  control  reservoirs,  the  costs  have  been  based  on  the  cost  of 
a  small  reservoir  located  at  these  Federal  reservoir  sites . 

Two  reservoirs,  Carlyle  and  Shelbyville,  are  being  con¬ 
sidered  by  the  Corps  of  Engineers  on  the  Kaskaskia  River.  The 
Carlyle  Reservoir  was  authorized  by  the  Flood  Control  Act  of  1938. 

Hydroelectric  Possibilities.  The  Mississippi  River, 
where  it  borders  Illinois,  is  not  suitable  for  hydroelectric  power 
production  because  of  the  relatively  flat  slope  of  the  river,  ex¬ 
cept  where  the  three  existing  plants  have  been  built.  The  con¬ 
struction  of  high  dams  is  not  feasible  because  they  would  flood 
railroads,  urban  areas,  and  other  valuable  property.  A  high  power 
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-jar.  at  Commerce,  40  miles  above  Cairo  on  the  Mississippi  River,  in¬ 
vestigated  by  the  Corps  of  Engineers  in  1940  was  deemed  not  prac¬ 
tical  for  economic  and  other  reasons.  » 

On  the  Illinois  Waterway,  provision  has  been  made  for  fu¬ 
ture  additional  power  generation  at  the  navigation  dams  at  Brandon 
Hoad,  Dresden  Island,  Marseilles,  and  Starved  Rock,  the  latter  three 
being  in  or  near  the  coal  areas.:  The  possible  operating  heads  at 
these  four  dams  are  33,  19,  22,  and  16  feet,  respectively.  The  de¬ 
velopment  of  power  below  Starved  Rock  is  not  economical  because  of 
the  flat  gradient  of  the  river. 


The  head  available  for  power  production  on  the  Wabash  and 
Ohio  Rivers  in  Illinois  is  small.  The  only  existing  power  plant  on 
the  Ohio  River  is  the  Q0,320-kw  unit  at  Louisville,  and  there  are 
no  hydroelectric  developments  on  the  Wabash  River. 

The  tributaries  of  the  main  rivers  within  or  near  the  coal 
areas  are  generally  too  small  and  too  flat  for  hydroelectric  de¬ 
velopments.  In  fact,  the  river  gradients  are  so  small  that  gravity 
flow  would  not  be  possible  from  the  reservoirs  to  the  assumed  syn¬ 
thetic  liquid  fuels  plant  sites  in  any  of  the  Areas.  Water  power 
generation  in  conjunction  with  proposed  flood  control  reservoirs 
in  Illinois  is  not  likely.  The  proposed  reservoirs  in  the  Illinois 
River  basin  do  not  have  much  surplus  storage  capacity  over  that  re¬ 
quired  for  flood  control,  and  some  of  the  surplus  is  required  for 
Aptcr  supply.  The  proposed  reservoirs  in  the  Kaskaskia  River  basin 
light  have  some  surplus  storage  capacity  for  power,  but  the  Corps  of 
Engineers  in  1940  did  not  consider  development  of  hydropower  then 
economically  attractive  because  of  the  low  head  available  and  be¬ 
cause  of  the  availability  of  coal  for  power  in  the  immediate  vi¬ 
cinity. 


Water  Rights 

The  common  law  doctrine  of  water  rights  is  applicable  to 
.r.e  surface  and  ground  waters  in  Illinois.  The  common  low  doctrine 
for  surface  waters,  also  termed  the  riparian  rights  doctrine,  ac- 
c0r£l3  to  each  owner  of  land  contiguous  to  a  stream  the  right  to 
.  iice  whatever  use  of  the  water  he  requires  for  domestic  purposes 
and  the  watering  of  livestock,  and  to  make  such  use  of  the  water 
for  irrigation  or  other  purposes  (such  as  manufacturing)  as  is 
reasonable  with  regard  to  like  reasonable  uses  by  all  other  owners 
riparian  to  the  same  stream. 

The  common  law,  or  old  English  law,  for  ground  waters  is 
•  -red  upon  the  principle  that  the  owner  of  land  is  also  the  owner 
all  water  underlying  his  realty.  The  land  owner  is  thereby 
°n,  i?d  t0  withdraw  such  subsurface  waters  without  hindrance  and 
°Sait  6SS  the  e^ect  such  withdrawal  would  have  on  surrounding 
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At  present,  Illinois  has  no  regulations  controlling  the 
utilization  of  surface  waters,  although  permits  from  the  Department 
of  Public  Works  and  Buildings  are  required  for  any  construction,  in¬ 
cluding  dams,  on  any  streams  of  the  State.  Similarly,  there  are  no 
regulations  controlling  utilization  of  ground  waters  except  that 
Illinois  statutes  do  require  that  permits  be  obtained  for  arill-Lng 
water,  oil,  and  gas  wells.  The  Department  of  Mines  and  Minerals 
issues  the  permits  and  submits  copies  for  record  to  the  Illinois 
Geological  Survey.  Well  drillers  are  required  to  submit  well  logs 

to  the  Survey. 

There  are  no  State  agencies  that  have  the  power  to  re¬ 
strict  the  extraction  of  water  by  any  parties.  The  Illinois  Com¬ 
merce  Commission,  however,  in  the  interest  of  public  water  utili¬ 
ties  subject  to  its  control,  can  control  the  method  of  water  de¬ 
velopment  by  requiring  efficient  production  of  water. 

The  State  Water  Resources  and  Flood  Control  Board  serves 
as  a  general  coordinating  agency  while  the  State  Water  Survey 
Division  of  the  Department  of  Education  and  Registration  provides 
the  technical  and  research  services  in  the  State. 

The  Illinois  State  Department  of  Public  Health  maintains 
supervision  over  the  adequacy  of  public  and  private  water  supplies, 
and  plans  for  such  works  must  be  submitted  to  the  Department.  Tnis 
authority  extends  to  industrial  drinking  water  supplies  only  when 
they  are  part  of  the  public  supply. 


Water  Available  for  Synthetic  Liquid  Fuels  Development 

; 

The  sources  and  quantities  of  water  available  for  each  of 
the  General  Areas  of  Coal  Availability  are  summarized  in  Exhibit 
No.  18.  This  summary  indicates  where  the  water  might  be  obtained 
for  a  unit  10,000-barrel-per-day  plant,  or  for  the  ultimate  develop¬ 
ment  of  all  of  the  coal  resources  in  the  General  Area.  In  some  in¬ 
stances,  a  local  source  would  be  adequate  for  one  or  more  plants, 
but  the  complete  development  of  the  coal  resources  would  make  it 
necessary  to  go  to  a  more  remote  source  of  supply.  The  exhibit  is 
arranged  to  show  the  local  sources  and  the  sources  outside  of  the 
General  Area. 

The  quantity  of  water  available,  noted  in  Exhibit  No.  18, 
Is  the  quantity  actually  needed  for  the  ultimate  fuels  production 
that  the  coal  resources  would  support,  assuming  that  the  synthine 
process  was  used  throughout.  The  total  water  required  for  this 
ultimate  production  would  be  3,734  cfs.  This  is  only  a  small  irac- 

_ t Ion  of  the  "total  amount  of  water  available  in  the  coal-bearing 

area,  and  much  larger  quantities  could  be  developed  if  necessary, 
although  probably  at  substantially  greater  cost,  by  the  construction 
of  storage  reservoirs  to  maintain  adequate  low-water  flows . 

The  probable  sources  of  water  for  synthetic  liquid  fuels 
plants  in  the  various  General  Areas  are  summarized  in  the  table 
below. 
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Summary  of  Probable  Sources  of  Water  for  Synthetic 
Liquid  Fuels  Plants  In  Illinois 


Number  of  Plants  or  10,000-barrel 
_ Units  Supplied  by  Each  Source  _ 

For  Ultimate  Level - 

For  Single  opment  of  the  Coal 

Source  of  10,000-barrel  Develop-  Resources  in  Each 

Water  Supply  ment  in  Each  General  Area  General  Area 


Mississippi  River 

5 

73.2 

Illinois  River 

5(A) 

28.3 

Ohio  River 

••  2 

16.2 

Wabash  River 

1 

3.6 

Impounded  Tributaries 

'  18 

63.1 

Total 

31 

184  .4 

Note:  (A)  In  the  Marshall  General  Area  a  unit  plant  is  assumed; 

however,  using  the  synthine  process,  sufficient  coal 
is  available  for  only  8,000  barrels  per  day. 


The  first  column  indicates  the  probable  source  of  water 
for  synthetic  liquid  fuels  plants  in  Illinois.  The  second  column 
shows  the  distribution  of  one  10,0C0-barrel-per-day  plant  was  built 
in  each  of  the  31  General  Areas.  The  third  column  shows  the  dis¬ 
tribution  that  might  be  expected  if  all  of  the  coal  resources  which 
are  estimated  adequate  for  the  development  of  1,844,00Q  barrels  per 
day  were  actually  used  simultaneously  for  synthetic  liquid  fuels 
plants.  For  much  more  likely  developments  of  size  ranging  between 
the  two  extremes  noted,  the  individual  General  Areas  must  be  con¬ 
sidered  to  determine  the  most  probable  source  of  water. 

A  more  detailed  discussion  of  the  availability  of  water 
for  synthetic  liquid  fuels  plants '  supply  from  these  sources  is 
presented  In  the  following  paragraphs.  Data  concerning  suitable 
reservoir  sites  are  shown  on  Exhibit  No.  19. 

Mississippi  River.  Water  developments  for  one  10,000- 
barrel-per-day  synthetic  liquid  fuels  plant  in  each  of  the  five 
General  Areas  that  would  logically  be  served  from  the  Mississippi 
River  would  require  a  total  of  101  cfs  of  water.  This  quantity 
could  be  diverted  from  the  Mississippi  River  without  any  notice¬ 
able  effect  on  navigation. 

Full  development  of  the  coal  resources  in  Illinois  would 
require  1,482  cfs  from  the  Mississippi  River.  This  quantity  could 
normally  be  obtained  without  harmful  effects  upon  navigation.  How¬ 
ever,  during  severe  drought  conditions,  it  would  be  necessary  to 
supplement  the  low  flows  of  the  river  from  storage  reservoirs  in  an 
amount  equal  to  the  synthetic  liquid  fuels  plants  requirements. 
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Illinois  River.  The  Illinois  Sanitary  Water  Board  has 
indicated  its  objection  to  the  removal  of  substantial  quantities  of 
water  from  the  Illinois  River  above  the  Peoria-Pekin  Area  because 
of  the  effects  on  already  serious  local  pollution.  However,  water 
for  a  single  unit  plant  in  any  of  the  five  General  Areas  that  could 
be  served  from  the  Illinois  River  could  be  obtained  without  serious 
effect  upon  this  pollution,  and  it  would  not  be  necessary  to  con¬ 
struct  storage  reservoirs  for  low-flow  supplementation. 

Complete  development  of  coal  resources  for  the  production 
of  synthetic  liquid  fuels  in  the  area  above  Peoria  would  require 
the  diversion  of  117  cfs  from  the  Illinois  River.  Such  a  with¬ 
drawal  would  have  reduced  the  waste  dilution  there  by  approximately 
5  percent  during  the  low  flow  of  September  1,  1945.  If  there  should 
be  local  objection  to  reducing  the  amount  of  water  available  for 
diluting  wastes  at  Peoria,  storage  reservoirs  would  be  needed  to 
supplement  the  low  flow.  Suitable  reservoir  sites  are  available, 
and  data  concerning  some  of  those  are  shown  in  Exhibit  No.  19. 

In  estimating  the  volume  of  storage  required  for  synthetic 
liquid  fuels  water  supply  systems.  It  has  been  assumed  that  the  low 
flows  of  the  Illinois  River  would  be  supplemented  whenever  the 
natural  flow  at  the  Kingston  Mines  gage  below  Pekin  was  less  than 
the  control  flow  of  4,500  cfs. 

Storage  requirements  to  supplement  the  low  flows  in  the 
Illinois  River  were  calculated  on  the  basis  of  the  runoff  record 
for  the  Vermilion  River  during  the  1939-41  drought  period.  The 
runoff  records  for  the  Illinois  River  itself  were  not  used,  because 
they  are  affected  by  the  diversion  of  water  from  Lake  Michigan.  The 
rainfall  in  both  basins  and  natural  runoffs  of  the  Vermilion  and 
Illinois  Rivers  are  comparable.  The  quantity  of  storage  required  to 
supplement  low  flows  in  the  Illinois  River  is  shown  on  Exhibit  No. 
19A . 

Ohio  River.  Maximum  development  of  the  coal  resources  in 
the  Saline  and  Williamson  Areas  would  require  328  cfs,  or  3  percent 
of  the  Ohio  River  low  flow.  An  appropriation  of  this  magnitude 
would  have  very  little  practical  effect  on  navigation  or  on  the  con¬ 
centration  of  wastes  in  the  Ohio  River  along  this  stretch  of  the 
river.  It  is  assumed,  therefore,  that  even  if  the  full  328  cfs  were 
required  for  the  Saline  and  Williamson  Areas,  -construction  of  stor¬ 
age  reservoirs  for  supplementing  low  flows  of  the  Ohio  River  would 
not  be  necessary. 

'Wabash  River.  Complete  development  of  the  coal  resources 
in  Illinois  that  would  logically  be  served  by  the  Wabash  River 
would  require  73  cfs.  This  requirement  would  cause  no  difficulty 
in  the  lower  reaches  of  the  Wabash  River  since  pollution  is  not 
serious  and  the  river  is  not  used  for  navigation  to  any  great  ex¬ 
tent  . 
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Impounded  Tributaries.  The  water  requirements  for  single 
unit  synthetic  liquid  fuels  plants  in  18  General  Areas  in  Illinois 
would  probably  be  obtained  from  tributary  streams  of  the  four  large 
rivers.  Since  the  minimum  flows  of  these  streams  are  not  adequate 
to  provide  for  existing  uses  and  the  additional  demands  of  unit 
synthetic  liquid  fuels  plants,  it  is  necessary  to  provide  storage 
reservoirs  for  low-flow  regulation  on  the  streams  that  would  serve 
such  plants . 

Estimates  of  the  amount  of  storage  required  to  regulate 
stream  flows  for  synthetic  liquid  fuels  plants  water  supply  are 
based  on  mean  monthly  runoff  in  terms  of  cfs  per  square  mile  of 
drainage  area,  as  obtained  from  appropriate  U.S.  Geological  Survey 
Water-supply  Papers .  Where  records  are  not  available  for  the  stream 
in  question,  flow  records  for  adjacent  and  similar  streams  have  been 
used.  The  total  flow  from  any  particular  drainage  area  is  assumed 
to  be  the  area  of  the  drainage  basin  above  the  proposed  dam  site 
times  the  average  runoff  per  square  mile . 

The  maximum  quantity  of  water  that  can  be  developed  in 
any  drainage  basin  is  the  mean  flow.  Actually,  there  are  always 
some  losses  such  as  evaporation  and  deep  seepage,  and  it  is  rarely 
economical  to  build  sufficient  storage  capacity  to  regulate  the  flow 
completely.  The  total  quantity  of  water  that  can  be  developed 
practically  in  most  parts  of  Illinois  was  found  to  be  0.3  cfs  per 
square  mile  of  drainage  area.  This  estimate  is  based  upon  the  as¬ 
sumption  that  a  reservoir  should  not  be  drawn  down  during  a  drought 
period  for  more  than  two  and  one-half  years  before  it  is  refilled. 

In  order  to  develop  0.3  cfs  per  square  mile  the  storage 
required  was  found  to  be  between  230  and  265  AF  per  square  mile  of 
drainage  area  or  15,000  to  18,000  AF  for  a  single  unit  synthetic 
liquid  fuels  plant. 

To  these  storage  figures  must  be  added  allowances  for 
evaporation  and  deposition  of  silt.  Evaporation  has  been  calculated 
at  the  rate  of  48  inches  over  the  drought  period  applied  to  the  area 
of  the  reservoir  at  two-thirds  capacity.  While  it  is  recognized  that 
the  quantity  of  silt  is  proportionately  greater  from  small  drainage 
areas  than  from  large  drainage  areas,  silt  deposition  in  the  reser¬ 
voirs  has  been  estimated  at  the  rate  of  one -half  AF  per  square  mile 
of  drainage  area  per  year,  or  a  total  allowance  of  20  AF  per  square 
mile  of  drainage  area  for  a  40-year  period. 

The  storage  required  to  provide  water  for  synthetic 
liquid  fuels  has  been  estimated  from  stream  flow  records  collected 
by  the  USGS.  The  monthly  mean  flows  at  19  gaging  stations  with 
records  at  least  of  10  years  and  some  as  long  as  37  years  in  the 
vicinity  of  the  General  Areas  of  raw  material  availability,  were 
tabulated,  and  the  average  for  the  period  of  record  was  determined 
for  each.  (The  gaging  stations  from  which  records  were  used  are 
listed  on  Exhibits  Nos.  13  and  14.) 
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Mass  diagrams  for  the  entire  period  of  record  were  pre¬ 
pared  for  six  of  these  stations  in  different  parts  of  the  State. 
From  these  it  was  found  that  the  worst  drought  conditions  were 
experienced  in  the  years  1930-1933  and  in  1939-1942.  The  longest 
continuous  record  for  Illinois  streams  dates  from  1915,  but  a  68- 
year  record  of  the  Mississippi  River  at  Keokuk  dating  from  1878 
indicates  that  the  most  severe  drought  occurred  during  the  1930- 
1934  period,  and  that  the  next  most  severe  was  the  1894-1896  period, 
followed  by  the  1939-1941  drought.  It  is  reasonable  to  assume, 
therefore,  that  the  drought  period  used  in  the  calculations  was  as 
severe  as  any  that  has  occurred  during  a  70-year  period. 

Five  representative  stations  were  selected  for  detailed 
study.  These  are  tabulated  below : 


Gaging  Stations  for  which  Storage  Yield  Curves 

Were  Prepared 


River 

Gaging 

Station 

Drainage 
Area 
(Sq  Ml) 

Years  of 
Record 

Mean 

(Cfs 

Annual  Flow 
per  Sq  Mi) 

Big  Muddy 

Piumfield 

753 

34 

0.907 

Kaskaskia 

Vandalia 

1,980 

37 

0.738 

Sangamon 

Oakford(A) 

5,120 

11 

0.620 

Spoon 

Seveille 

1,600 

32 

0.619 

Embarrass 

Ste .Marie 

1,540 

34 

0.775 

-Note:  (A)  Used  in  preference  to  longer  record  at  Monticello,  be 

cause  flows  at  Oakford  were  relatively  lower  in 
drought  periods . 


Storage  required  to  maintain  specific  yield  was  determined 
from  mass  diagram  analysis  for  the  critical  low  flow  periods.  In 
preparing  mass  diagrams  the  90  percent  or  control  flow  was  deducted 
from  the  natural  stream  flow  to  allow  for  downstream  water  rights." 
An  adjusted  mass  diagram  and  the  storage  yield  curve  for  one  of  these 
sections  are  shown  in  Exhibit  No.  193. 

Many  of  the  reservoir  sites  noted  in  Exhibit  No.  19  have 
been  Inspected 'in  the  field.  Construction  of  reservoirs  at  these 
sites  appears  practicable  and  would  involve  no  excessive  land  cost. 
Detailed  surveys  and  subsurface  Investigations  would,  of  course,  be 
needed  to  determine  finally  the  suitability  of  each  of  the  sites. 
While  some  of  the  reservoir  sites  selected  might  have  to  be  elimi¬ 
nated,  it  is  reasonable  to  believe  that  the  over-all  development 
could  be  carried  out  substantially  as  indicated.  It  is  believed 
that  a  detailed  field  investigation  might  reveal  additional  feas¬ 
ible  sites  in  areas  for  which  topographic  maps  are  not  available. 
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Investigations  indicate  that  some  storage  might  be  made 


•available  for  synthetic  liquid  fuels  developments  in  several  of  the 
reservoirs  which  have  been  proposed  by  the  U.S.  Corps  of  Engineers. 
Data  concerning  these  proposed  flood  control  reservoir  pro  lects  are 
shown  on  Exhibit  No .  20 .  •  '  y  J 


Relation  of  Water  Needs  for  a  Major 
Synthetic  Liquid  Fuels  Development  to 
Water  Available  in  the  Ohio  River  Basin 


There  are  eight  states  having  sufficient  coal  reserves  in 


ohe  Ohio  River  basin  lor  a  synthetic  liquid  fuels  development.  While 
It  Is  unlikely  that  a  large-scale  development  using  all  of  the  coal 
resources  would  take  place  throughout  the  Ohio  Valley,  it  is  im¬ 
portant  ro  consider  the  effect  of  large  drafts  of  water  upon  the  flow 
of  the  river.  The  Ohio  River  basin  states,  principal  rivers  and  coal 
areas  are  shown  in  Exhibit  No.  21. 


Inventories  of  coal  resources  prepared  for  this  report 


Indicate  that  if  all  coal  were  devoted  to  the  production  of  syn¬ 
thetic  liquid  fuels,  the  maximum  water  demand  in  the  Ohio  River 
basin  states  would  be  about  15,000  cf s .  It  is  estimated  that  of 
this  15,j00  cf s  about  10,000  cfs  would  be  obtained  from  water-supply 
systems  involving  storage  reservoirs  built  either  for  the  develop¬ 
ment  of  j.ow-3 treams  flow  or  for  the  regulation  of  low  flows  in  the 
major  tributaries.  Reservoirs  proposed  for  synthetic  liquid  fuels 
development  would  not  reduce  the  low  flows  in  the  Ohio  River  as  they 
would  not  store  water  during  the  critical  low-flow  period.  The 
:otal  amount  of  water  to  be  pumped  directly  from  the  Ohio  River  or 
its  major  tributaries  would  be  approximately  5,000  cfs.  This  would 
se  taken  throughout  the  length  of  the  river.  Withdrawal  nf  this 


Average  Flows  of  Ohio  River  at  Three  Points 


Gaging  Station 


Drainage  Area 


(Sq  Ml) 


Mean  Flow 


Years  of 
Record 


(Cfs) 


dcwickley,  Pa. 
Huntington,  Va. 
Louisville,  Ky. 


19,500 

55,900 

91,170 


31,896  1933-48 

76,450  1934-47 

110,300  1929-47 
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The  lowest  flows  of  record  occurred  during  the  1930  drought 
period.  Unfortunately,  the  U.S.  Geological  Survey  stream  flows  for 
this  period  are  meager.  However,  it.  is  possible  to  prepare, 
the  records  of  tributary  streams  and  from  the  Corps  of  £ 

data  regarding  flows  at  Louisville,  an  estimate  of  the  flow  during 
October  1930,  the  lowest  month  of  record.  This  runoh  is 
on  the  bottom  line  of  Exhibit  No.  22.  Since  the  drought  period  of 

1930,  several  reservoirs  have  been  built  in  the  Onio  R  T-rart 

conserve  runoff  and  aid  regulation.  The  more  important  are 
in  West  Virginia,  Youghiogheny  and.  Pymatuning  Reservoirs  in  Pe  y  - 
vania,' and  Berlin  and  Mosquito  Creek  Reservoirs  in  Ohio,  and  a 
number  of  reservoirs  on  the  Tennessee  and  oumbenand  Rivers.  It  is 
estimated  that  low  flows  of  the  Ohio  River  during  i 930  in  .he  criti- 
cal  section  between  Pittsburgh,  Pa.,  and  Huntington,  rf.  Va.,  7 
have  been  increased  by  at  least  1,000  cfs  and  the  flow  In  the  lower 

Ohio  would  have  been  increased  2,000  cfs  if  'oiiS 

been  in  use  at  that  time.  The  middle 'line  on  Exhxb.it  ho.  22  inai 
cates  what  the  1930  flow  would  have  been  with  the  regulation- oi 
these  reservoirs. 

Additional  storage  reservoirs  for  the  regulation  of  the 
Ohio  River  flows  are  being  considered'.  •  Some  of  these  would  be  i  or 
flood  control  and  river  regulation  and  some  for  hydroelectric  power 
production.  The  largest  of  these  are  the  Allegheny  an  Pennsylvania, 
Mill  Creek  on  Clarion  River,  Cave  Run  on  Licking  River  in  Kentucky, 
and  several  reservoirs  on  Green  River  in  Kentucky,  some  cu  cn  & 
have  been  authorized  for  construction  by  Congress  out  no  fu.. as  nave 
been  appropriated.  If  all  the  proposed  reservoirs  should  be  built, 

together  with  those  already  constructed,  it  is  e?^t}ai;8d.^h,a"  „ 

minimum  flow  of  the  Ohio  River  in  a  period  like  1930  would  nave  been 
increased  5,000  cfs  in  the  section  above  Huntington  and 
near  the  mouth.  The  top  line  on  Exhibit  No.  22  indicates  this  in¬ 
creased  runoff. 

The  Ohio  River  is  not  only  an  important  waterway  i or 
freight,  haulage  but  it  is  also  the  source  of  water  supply  for  some 
30  communities  drawing  300  cfs  for  domestic  use  and  for  many  indus¬ 
tries.  Therefore,  the  quality  of  Ohio  River  water  is  of  great  eco¬ 
nomic  importance.  Many  of  the  industrial  uses  are  *  or  cooling  only 
and  the  water  is  returned  to  the  river  without  much  change  excep 
for  a  rise  in  temperature.  Most  of  the  water  used  tor  municipal 
purposes  is  returned  as  sewage.  This  stream  pollution  is 
severe  and  the  low  flows  most  critical  immediately  teiGW  ^Jtsburgh. 
Serious  pollution  occurs  also  at  Cincinnati,  loui3Vi,.xe,  and  - 

vine  and  it  is  important  that  the  low  flows  be  controlled  ac  level 
sufficient  to  prevent  further  degradation  in  quality. 

It  cannot  be  predicted  now  how  many  of  these  reservoirs 
will  be  built  nor  how  much  of  the  storage  water  will  be  available 
for  the  production  of  synthetic  liquid  fuels.  However,  che  low- 
flow  regulation  program  is  primarily  for  the  benefit  of  municipa 
and  industrial  water  supplies  in  the  Ohio  River  ' Valley  and  i,  xs 
reasonable  to  believe  that  a  large-scale  synthetic  liquid  fue.sde 
velopment  would  have  such  economic  Importance  that  it  would  partici- 
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'ate  in  any  such  program.  Up  to  the  present  time,  flood  control 
and  regulating  reservoirs  have  been  built  with  Federal  funds  and 
the  municipalities  and  industries  benefiting  have  not  been  asked 
►o  contribute . 

If  none  of  the  reservoirs  proposed  for  regulating  storage 
capacity  on  the  Ohio  River  were  available  to  the  synthetic  liquid 
fuels  industry,  it  would  then  have  to  provide  its  own  reservoirs. 

Tr.e  additional  storage  requirements  needed  to  regulate  the  river 
above  Huntington  for  maximum  synthetic  liquid  fuels  development 
would  be  that  storage  required  to  maintain  a  draft  of  3,000  cfs  and 
ha3  been  estimated  at  1,200,000  acre-feet.  These  estimates  are 
based  upon  gross  water  requirements  for  the  synthetic  liquid  fuels 
plants  and  do  not  take  into  consideration  the  return  water  from  the 
plants,  amounting  to  more  than  30  percent  of  the  total  demand.  This 
return  water  would  have  a  relatively  high  mineral  concentration  but 
none  the  less  would  add  very  substantially  to  the  minimum  flows. 

The  cost  of  providing  this  storage  for  over-all  regulation 
of  the  Ohio  River  for  full  synthetic  liquid  fuels  production  has  not 
been  estimated.  In  any  event,  the  cost  would  be  spread  out  over  so 
many  plants  that  it  would  increase  by  only  a  very  small  amount  the 
unit  cost  of  water. 


Water  Resources  Bibliography 

Principal  references  consulted  for  this  section  as  well 
as  for  a  subsequent  section  pertaining  to  water  supply  are  listed 
in  a  Water  Resources  Bibliography,  Exhibit  No.  23. 


General  Area~s  of  Coal  and  Water  Availability 

In  view  of  the  foregoing  discussions  with  respect  to  water, 
it  appears  that  each  of  the  31  General  Areas  of  Coal  Availability 
previously  established  and  shown  on  the  map.  Exhibit  No.  11,  will 
have  available  water  sufficient  for  at  least  one  10,000-barrel-per- 
day  synthetic  liquid  fuels  plant  and  that  consequently  all  31  Areas 
in  question  may  be  classed  as  General  Areas  of  Coal  and  Water  Avail¬ 
ability  for  the  purpose  of  this  report. 
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General  Areas  of  Coal  and  Water  Availability 

The  31  Areas  of  Coal  and  Water  Availability  in  Illinois, 
which  for  convenience  are  numbered  from  1  to  31  as  shown  in  the 
following  table,  may  be  variously  referred  to  herein  either  by 
number  or  name . 


General  Areas  of  Coal  and  Water  Availability 


Number  Name 

1  Southeastern  Grundy 

2  LaSalle -Grundy 

3  Bureau-Putnam 

4  Henry  No .  6 

5  Northern  Knox 

6  Marshall 

7  Peoria 

8  Fulton-Knox 

9  Vermilion 

10  Logan 

11  Macon 

12  Menard 

13  Sangamon 

14  Northern  Christian 

15  Southeastern  Montgomery 

16  Macoupin 

17  Madison 

18  Bond 

19  Clinton 

20  Marion 

21  Clay 

22  Wayne 

23  Jefferson 

24  Washington 

25  St.  Clair 

26  Randolph 

27  Perry 

28  Franklin 

29  Jackson  No.  5 

30  Williamson 

31  Saline 
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These  31  General  Areas  were  next  studied  In  detail  from  an 
economic  standpoint  to  ascertain  their  further  suitability  for  syn¬ 
thetic  liquid  fuels  plant  supply.  The  largest  General  Area  is  under¬ 
lain  'by  approximately  645  square  miles  of  coal  reserves.  Available 
Information  indicates  that  sufficient  quantities  of  coal  are  recover¬ 
able  In  each  General  Area  to  support  one  or  more  10,000  barrel -per -da; 
plants  over  a  period  of  40  years,  of  which  20  years'  supply  is  Iren 
primary  reserves  and  the  additional  20  years'  supply  from  either  Pri¬ 
mary  or  secondary  reserves.  In  all  General  Areas  the  total  reser/es, 
or  very  large  proportions  thereof,  are  recoverable  only  by  unaergrour.i 
mining.  Five  of  the  thirty-one  General  Areas  are  estimated  to ^con¬ 
tain  strippable  deposits  of  varying  amounts,  but  there  are  sufficient 
strippable  reserves  in  only  three  General  Areas  to  support  a  unit 
synthetic  liquid  fuels  plant  for  the  specified  40-year  period. 

As  previously  mentioned,  the  locations  of  the  General 
Areas  are  indicated  on  Exhibit  No.  10.  Detailed  coal  production 
costs  are  shown  in  Exhibit  No.  24.  Basic  data  on  coal  bed  character¬ 
istics,  estimates  of  recoverable  reserves,  estimated  capital  cost  re¬ 
quirements,  and  estimated  cost  of  coal  supply  per  barrel  of  synthetic 
liquid  fuel  final  products,  are  summarized  in  Exhibit  No.  25.  The 
bibliography  is  presented  as  Exhibit  No.  4. 


Coal  Characteristics  and  Properties 

(See  Exhibit  No.  4  for  references  below) 

Rank  and  Chemical  Analysis.  Descriptions  and  evaluations 
of  the  chemical  and  physical  characteristics  of  the  coal  reserves 
in  the  31  General  Areas  are  generally  available.  These  reserves, 
located  in  four  principal  coal  beds,  vary  in  rank  from  high -volatile 
bituminous  (Hvab)  to  high  volatile  C  bituminous  (H/cb)  with  rank 
generally  increasing  from  north  to  south  within  tne  coal -bearing 
area.  Ranges  in  selected  items  of  representative  analyses  of  the 
beds  containing  coal  reserves  in  the  31  General  Areas  are  as  follows 
(as-received  basis ): 


(References:  1,  2,  3,  4,  5,  6,  7,  8,  9,  11,  15,  17,  19,  21,  22) 
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Representative  Analyses  of  Coal  Reserves 
Face  Samples  (as-received  basis)  in  the  31  General  Areas 


Moisture  Ash  Sulfur  Btu 

Coal  Bed  (Percent)  (Percent)  (Percent)  per  Pound 


(1  General  Area  only) 

14.2$ 

10.4$ 

2.8$ 

10,910 

Dad  No.  6: 

Maximum 

18.5 

11.8 

4.2 

12,580 

Minimum 

4.3 

8.7 

1.3 

9,750 

led  No.  5: 

Maximum 

15.4 

11.1 

4.5 

12,610 

Minimum 

4.5 

8.7 

2.6 

10,420 

led  No.  2: 

Maximum 

17.1 

8.6 

4.9 

11,340 

Minimum 

13.7 

5.1 

1.6 

10,900 

Detailed  analyses  and  other  characteristics  of  the  coals 
;r,  each  General  Area  are  presented  in  Exhibit  No.  9  of  this  report. 

®  _  _  Type  and  Petrographic  Analysis.  The  Bureau  of  Mines  has 
:  ached  results  of  petrographic  assays  on  several  representative 
Illinois  coals  in  percentages  as  follows: 


Petrographic  Assays  on  Illinois  Coals 


County 


Coal 

Bed  Translucent 

Number  Anthraxylon  Attritus 


Opaque 

Attritus  Fusain 


Grundy 

2 

80 

Gallatin 

5 

67 

Jangamon 

5 

72 

Franklin 

6 

70 

hi  1  ton 

6 

77 

>'  a  coup  in 

6 

75 

Perry 

6 

73 

16 

21 

21 

24 

17 

16 

16 


2 

7 

6 

1 

4 

3 

4 


2 

5 

1 

5 
2 

6 
7 


These  analyses  indicate  that  the  coal  is  of  the  "bright" 
■Geographic  type,  wherein  anthraxylon  and  translucent  attritus 
irodominate,  with  opaque  attritus  and  fusain  being  present  in  minor 
^ounts.  Since  all  of  the  coals  in  the  31  General  Areas  of  Illinois 
Whu^osely  similar  in  rank  and  in  visual  and  chemical  composition 
^ne  above  coals  for  which  petrographic  analyses  are  available, 
'•‘ere  is  no  reason  to  expect  any  substantial  differences  in  the 
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degree  of  heterogeneity  or  adaptability  to  hydrogenation  of  the 
Illinois  coals . 

The  value  of  petrography  in  predicting  hydrogenation 
yield  lies  in  the  fact  that  the  degree  of  heterogeneity  of  litho¬ 
logic  components  is  readily  indicated  and  the  approximate  propor¬ 
tion  of  high-carbon  opaque  constituents  (difficult  to  liquefy)  are 
revealed,  whereas  chemical  analysis  represents  only  the  average 
composition  of  unlike  components  existing  in  undetermined  propor¬ 
tions  in  the  sample . 

Organic  and  Inorganic  Sulfur  Content.  The  publications 
of  the  Illinois  Geological  Survey  contain  relatively  comprehensive 
information  on  organic  and  inorganic  sulfur  contents  of  represent¬ 
ative  Illinois  coals .  Representative  sulfur  analyses  for  beds  con 
taining  coal  reserves  in  the  31  General  Areas  are  as  follows  (as- 
received  basis): 


Analyses  for  Sulfur  of  Illinois  Coals 


Sulfur  Content  (Percent) 

Percent  Organic 


Coal  Bed 

Total 

Pyritic 

Organic  to 

Total  Sulfur 

Coal  No.  7 

3.6$ 

1.8$ 

1.8$ 

50$ 

Coal  No.  6  (southern) 

1.4 

0.8 

0.6 

43 

Coal  No.  6  (other 
than  southern) 

4.4 

2.5 

1.9 

43 

Coal  No.  5  (southern) 

2.6 

1.7 

0.9 

35 

Coal  No.  5  (other 
than  southern) 

4.0 

2.0 

2.0 

50 

Coal  No.  2 

4.1 

2.8 

1.3 

32 

The  above  analyses 

indicate 

that  organic 

sulfur,  which  is 

not  considered  amenable  to  reduction  by  mechanical  cleaning,  may 
range  from  32  to  50  percent,  averaging  approximately  42  percent  of 
the  sulfur  content  in  the  various  coal  beds.  The  complete  removal 
of  pyritic  (inorganic)  sulfur  by  mechanical  cleaning  of  the  coal,  if 
possible,  would  thus  result  in  decreasing  the  total  sulfur  content  by 
an  average  amount  of  approximately  58  percent.  Thus,  the  minimum 
sulfur  content  would  be  reduced  to  the  organic,  of  from  0.6  to  2.0 
percent  in  the  cleaned  coal.  The  actual  extent  of  reduction,  how¬ 
ever,  depends  upon  the  amounts,  sizes,  and  types  of  occurrences  of 
the  pyritic  sulfur-bearing  ingredients  in  the  raw  coal.  Further 
study  of  these  coals  is  necessary,  accordingly,  to  evaluate  the  re¬ 
duction  in  total  sulfur  which  might  result  from  mechanical  cleaning. 

Storage,  Weathering,  and  Slacking  Characteristics.  The 
high-volatile  A,  B  and  C  bituminous  rank  coal  reserves  in  the  Illinois 
General  Areas  are  similar  to  other  coals  of  equal  rank  in  weathering 
and  slacking  characteristics  and  present  no  particular  storage 
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problems.  These  coals  usually  do  not  slack  readily  or  Ignite  spon¬ 
taneously  when  exposed  to  air.  Surge  storage  at  the  mines  will  be 
necessary  in  synthetic  liquid  fuels  manufacture,  because  of  the 
rrobable  fact  that  the  mines  will  operate  only  two  shifts  per  day 
for  five  days  each  week,  while  the  synthetic  liquid  fuels  plant 
will  operate  three  shifts  per  day  throughout  the  year.  It  is  prob¬ 
able  that  substantial  additional  storage  facilities  will  be  neces¬ 
sary  at  the  plant  to  protect  the  plant  from  interruptions  or  de¬ 
creases  in  production  at  the  coal  mines,  and  from  possible  trans¬ 
portation  stoppages  between  mine  and  process  plant.  As  only  com- 
r.ercially  cleaned  coal  will  be  stored  in  volume,  no  especial  hazards 
are  expected,  and  the  coal  may  be  stored  in  necessary  quantities  for 
indefinite  periods.  Costs  of  surge  storage  at  the  mine,  together 
with  those  of  handling  the  coal  into  and  out  of  storage,  are  pro¬ 
vided  for  in  the  estimates  of  mine  capital  investment  and  mine  pro¬ 
duction  costs  hereinafter  established.  At  the  process  plant,  pro¬ 
vision  is  made  for  sufficient  storage  to  provide  a  30-day  reserve 
supply  and  the  costs  of  facilities  for  such  storage  and  of  their 
operation  are  included  in  process  plant  costs. 


Grindabillty  and  Friability.  Information  on  grindabillty 
of  the  coals  in  the  31  General  Areas  in  Illinois  indicates  that  they 
are  similar  in  grindabillty  to  comparable  industrial  coals  and  will 
respond  without  undue  difficulty  to  fine  grinding.  It  should  be 
noted  that  the  degree  of  ease  with  which  a  coal  may  be  pulverized 
depends  not  only  on  its  relative  grindabillty  index,  but  also  upon 
^ the  fineness  of  grinding  desired,  and  on  its  moisture  content.  The 
"standard  of  grindabillty  (Hardgrove  index  100)  is  arbitrarily 

selected,  according  to  the  American  Society  for  Testing  Materials, 
a3  represented  by  low-volatile  run-of-mine  bituminous  coal  from  the 
Jerome  Mine,  Upper  Kittanning  bed,  Somerset  County,  Pa.  Coals  of 
medium  surface  moisture  content,  such  as  those  in  Illinois,  are 
average  in  nature  and  neither  retard  nczr accelerate  pulverization 
due  to  coherence  or  tendency  to  form  cakes . 


The  relative  grindabillty  indices  of  the  coals  in  Illinois 
range  between  48  and  74,  or  an  average  of  60.  Available  grinda- 
bility  data  indicate  that  No.  2  coal  ranges  from  50  to  67  in  grinda 
b Ility  index  with  an  average  of  55,  No.  5  coal  from  54  to  72  with 
an  average  of  61,  and  No.  6  coal  from  48  to  74  with  an  average  of 
oo.  No  grindabillty  index  is  available  for  the  No.  7  coal.  These 
relatively  low  index  numbers  indicate  that  the  coals  in  the  General 
Areas  of  Illinois  resist  pulverization  to  a  greater  extent  than  the 
standard  coal,  requiring  an  increase  in  pulverizer  capacities  which 
results  in  an  increase  in  cost  of  pulverization  over  that  of  coal 
with  an  index  of  100. 


In  addition  to  grindabillty,  the  comparative  ease  of 
crushing  varies  directly  with  the  friability  of  the  individual 
coals.  Information  on  the  friability  of  Illinois  coals  indicates 
..-.at  they  are  comparable  to  other  high-volatile  bituminous  coals 
in  this  characteristic. 

Nature  of  Partings .  The  available  Information  on  Illinois 
coal  bed  characteristics  indicates  that  the  majority  of  the  beds 
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commonly  contain  one  or  more  bedded  impurities  or  partings.  These 
partings,  ranging  from  less  than  one-half  inch  to  three  inches  in 
thickness,  normally  consist  of  shale  or  underclay,  with  varying  ad¬ 
mixtures  of  carbonaceous  material.  The  partings  are  frequently 
pyritized  in  areas  of  local  extent. 

The  No.  7  (Danville)  bed  of  Vermilion  County  is  generally 
uniform  in  thickness  and  physical  characteristics  within  the  area  of 
occurrence.  This  bed  does  not  contain  a  persistent  parting  but  is 
characterized  by  the  occurrence  of  frequent  interbedded  lenses  of 
shale  or  pyrite,  ranging  up  to  two  inches  in  thickness.  Both  roof 
and  floor  of  this  bed  are  composed  of  relatively  "weak”  material, 
fragments  of  which  may  become  mixed  with  the  raw  coal  during  min¬ 
ing. 


The  No.  6  bed  is  characterized  throughout  Illinois  by  the 
presence  of  a  persistent  shale  parting  known  as  the  "blue  band" 
which  normally  occurs  from  one  to  three  feet  above  the  base  of  the 
coal  bed,  with  thicknesses  ranging  from  one-half  to  three  inches. 

A  second  shale  parting,  occurring  from  two  to  four  feet  above  the 
"blue  band",  frequently  serves  to  divide  the  coal  bed  into  three 
well-marked  benches.  Coal  No.  6  in  northwestern,  central  and  south¬ 
western  Illinois,  also  contains  frequent  lenses  of  shale  or  pyrite 
which  range  up  to  one  inch  in  thickness.  The  three  benches  are  gen¬ 
erally  free  from  such  lenses  in  southern  Illinois,  where  a  portion 
of  the  top  coal  bench  is  commonly  left  in  place  to  serve  as  roof 
support.  The  roof  of  the  No.  6  coal,  elsewhere  than  in  southern 
Illinois,  ranges  from  a  strong  shale  or  limestone  in  southeastern 
Illinois  to  a  very  weak  "clod"  or  "white-top"  type  of  shale  in 
northwestern  Illinois. 


The  No.  5  bed  is  typically  free  of  persistent,  inter¬ 
bedded  partings,  especially  in  southern  Illinois,  where  the  No.  5 
and  No.  6  coals  have  long  constituted  the  highest-quality  coals  in 
the  State.  Coal  No.  5  in  central  and  northwestern  Illinois,  how¬ 
ever,  is  relatively  high  in  ash,  derived  from  shaly  material  which 
was  deposited  in  disseminated  form  through  the  coal  bed,  rather 
than  in  the  form  of  distinct  partings.  The  No.  5  bed  of  central 
and  northwestern  Illinois  is  further  characterized  by  the  presence 
of  numerous  vertical  shale  partings,  which  commonly  transect  the 
coal  bed  at  intervals  of  from  less  than  fifty  to  several  hundred 
feet.  These  partings,  known  as  "horsebacks",  usually  occur  in  two 
sets  of  intersecting  parallel  lines,  which  divide  the  coal  bed  into 
diamond-shaped  blocks.  The  horsebacks,  range  from  a  few  inches  to 
as  much  as  two  feet  in  width  and  must  be  handled  during  the  mining 
operation.  The  roof  material  overlying  coal  No.  5  in  central  and 
northwestern  Illinois  normally  consists  of  a  strong,  black  "slate", 
which  characteristically  contains  large  ovoid  concretions  known  as 
"niggerheads" .  These  concretions  frequently  come  down  without 
warning  and  add  to  the  difficulty  of  roof  support. 


The  No.  2  bed  does  not  contain  any  persistent,  bedded 
partings  and  is  generally  uniform  in  thickness  and  physical  char¬ 
acteristics  within  the  areas  of  occurrence.  Both  roof  and  floor  of 
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this  bed  are  composed  of  relatively  "weak"  material,  fragments  of 
which  may  become  mixed  with  the  raw  coal  during  mining. 

Mechanical  Cleaning.  In  considering  washability  char- 
acteristics,  the  character,  number,  and  thickness  of  contained  part¬ 
ings  serve  as  a  partial  guide  to  the  relative  ease  or  difficulty  with 
which  a  specific  coal  may  be  mechanically  cleaned.  While  the  pres¬ 
ence  of  partings  in  Illinois  coals  is  generally  not  such  as  to 
seriously  interfere  with  mining  operations,  they  do  affect  the  type 
and  capacity  of  the  necessary  cleaning  facilities  and  the  amount  of 
refuse  which  must  be  handled  during  the  cleaning  process.  These 
factors  were  taken  into  consideration  in  estimating  mine  investment 
and  operating  costs  in  each  of  the  General  Areas  as  hereinafter  es¬ 
tablished. 


Relatively  extensive  data  on  washability  characteristics 
and  performance  of  Illinois  coals  are  available  from  studies  by  the 
Illinois  Geological  Survey,  the  Department  of  Mining  Engineering, 
University  of  Illinois,  and  the  Bureau  of  Mines.  These  data  in¬ 
dicate  that  Illinois  coals  are  generally  amenable  to  improvement 
in  quality  by  commercial -type  mechanical  cleaning.  With  installa¬ 
tion  of  relatively  simple  facilities  for  removal  of  solid  impur¬ 
ities  and  other  high-ash  refuse,  the  average  cleaned  coal  products 
from  the  various  General  Areas  should  contain  the  following  approxi¬ 
mate  ash  and  sulfur  contents  (as-received  basis): 


Estimated  Ash  and  Sulfur  Contents  for 
Average  Cleaned  Coal  Products  from  Various  General  Areas 


Ash  Sulfur 

(Percent )  (Percent) 


Bed  No.  7 

8.5$ 

2.5$ 

Bed  No.  6: 

Maximum 

10.0 

3.0 

Minimum 

7.0 

1.0 

Bed  No.  5: 

Maximum 

10.5 

3.0 

Minimum 

8.0 

2.0 

Bed  No.  2: 

Maximum 

7.5 

3.0 

Minimum 

5.0 

1.5 

Available  information  indicates  that  mechanical  cleaning 
o:  Illinois  coals,  in  addition  to  reduction  of  ash  and  sulfur,  also 
reduces  the  proportion  of  opaque  lithologic  constitutents  in  the  raw 
;voal>  thus  improving  amenability  to  hydrogenation.  Information  on 
specific  quality  of  the  cleaned  coal  resulting  from  mechanical 
preparation  in  each  General  Area,  however,  requires  further  wash- 

u  iiity  investigations  of  typical  samples  of  the  available  coal  re¬ 
serves  . 
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The  foregoing  discussion  of  washability  of  Illinois  coals 
applies  only  to  the  preparation  of  raw  coal  from  the  available  re¬ 
serves  to  a  merchantable  quality,  as  would  be  done  in  ordinary  com¬ 
mercial  practice.  The  possibilities  of  further  reduction  of  ash, 
sulfur,  and  opaque  constituents  for  purposes  of  hydrogenation  re¬ 
quire  additional  study  beyond  the  scope  of  this  phase  of  the  syn¬ 
thetic  liquid  fuels  survey  and  are  not  herein  considered. 

Modern  mechanical  mining,  because  of  its  lack  of  selec¬ 
tivity  at  the  working  face,  requires  mechanical  cleaning  facilities 
to  obtain  economic  production  costs.  Mechanical  cleaning  also  in¬ 
sures  the  removal  of  solid  impurities  which  might  otherwise  severe¬ 
ly  damage  pulverizers  or  other  synthetic  liquid  fuels  plant  equip¬ 
ment.  Provision  is  made  in  the  estimates  of  capital  and  producing 
costs,  hereinafter  established,  for  a  mechanical  cleaning  plant 
designed  simply  to  remove  solid  and  high-ash  impurities  from  the 
mine-run  coal  in  each  of  the  General  Areas.  There  is  no  indica¬ 
tion  that  such  cleaning  would  present  any  unusual  problems  or  re¬ 
quire  abnormal  expenditures  in  any  of  the  General  Areas . 

Mine  Waste  Disposal.  The  refuse  from  the  coal  prepara¬ 
tion  plant  at  the  mine  is  estimated  to  consist  largely  of  shale 
partings  and  contaminating  material  from  roof  or  floor,  together 
with  some  bone  and  fusain  from  the  coal  bed.  According  to  the 
Bureau  of  Mines  Mineral  Industry  Surveys,  Bituminous  Coals  and 
Lignite  in  1948,  the  ratio  of  refuse  to  raw  coal  which  was  cleaned 
was  15.6  percent  in  Illinois  in  that  year.  It  is  estimated  that 
approximately  25  percent  of  the  coal  cleaned  came  from  the  No.  5 
bed  and  75  percent  from  the  No.  6  bed.  These  two  beds  accounted 
for  a  total  of  approximately  95  percent  of  all  coal  produced  in 
Illinois  in  1948.  On  the  basis  of  15.6  percent  of  refuse  from  the 
total  raw  coal  moved  to  cleaning  plants,  the  estimated  percentage 
of  refuse  to  clean,  marketable  coal  would  be  18.5  percent.  The 
estimated  range  of  percentage  of  waste  to  marketable  coal  in  the 
various  General  Areas  would  be  from  approximately  12  to  25  percent. 
At  25  percent  of  average  daily  production  of  marketable  coal 
(6,760  tons  per  mine  working  day  for  all  31  General  Areas  in 
Illinois),  the  refuse  would  total  approximately  1,690  tons  per  mine 
working  day,  or  405,600  tons  per  year,  equivalent  to  270,400  cubic 
yards,  based  on  supplying  marketable  coal  to  a  hydrogenation  plant; 
and  approximately  2,173  tons  of  refuse  per  mine  working  day,  or 
521,520  tons  per  year,  equivalent  to  347,680  cubic  yards,  based  on 
supplying  marketable  coal  to  a  synthine  plant. 

The  disposal  of  this  type  and  quantity  of  refuse  presents 
no  particular  problems „  It  could  be  transported  by  tramway  or  by 
trucks  from  the  preparation  plant  to  nearby  mine  property,  or  to 
selected  areas  of  rugged  land  or  other  land  unfit  for  farm  use,  of 
which  there  are  many  acres  in  each  of  the  General  Areas.  With 
proper  precautions,  the  possibilities  of  contamination  of  water  sup¬ 
ply  should  be  negligible.  The  estimated  capital  and  operating  costs 
hereinafter  established  in  this  report  provide  for  waste  disposal 
from  the  coal  preparation  plant,  assuming  that  the  waste-disposal 
tract  Is  within  three  miles  of  the  coal  preparation  plant. 
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Hydrogenation  Yield.  The  degree  of  liquefaction  of  coals 
A-y  hydrogenation  is,  roughly,  inversely  proportional  to  their  mois¬ 
ture-  and  ash-free  carbon  content  as  determined  by  ultimate  analysis. 
Coals  with  high-carbon  content  are  generally  low  in  liquefaction 
yield.  Normal  carbon  contents  (maf)  range  from  approximately  55 
percent  in  peat  to  95  percent  in  anthracite.  The  coals  in  the  31 
General  Areas  of  Illinois  range  between  77  and  84  percent  in  carbon 
content  (maf)  with  an  average  of  80  percent.  This  average  is  com¬ 
parable  to  a  carbon  content  of  80.6  percent  (maf)  for  an  assay  on 
Ho.  6  coal  from  Franklin  County,  from  which  an  oil  yield  of  60  per¬ 
cent  of  the  coal  as  received  was  obtained.  This  yield  compares 
with  a  high  of  64  percent  from  a  high-volatile  A  bituminous  coal 
x Pennsylvania  and  with  a  low  of  31  percent  from  a  lignite  in 
north  Dakota.  The  coals  in  all  Illinois  General  Areas  are  reason- 
-°ly  comparable  in  rank  and  quality  to  the  No.  6  coal  assayed  by 
tne  Bureau  of  Mines,  and  a  satisfactory  hydrogenation  yield  may  be 
expected  from  them,  although  the  suitability  of  a  particular  coal 
for  hydrogenation  purposes  can  best  be  determined  by  actual  tests. 


Land  Ownership,  Coal  Rights,  and 

Surface  Valuation _ 

(See  Exhibit  No.  4  for  references  A  below.) 


Private  Ownership  and  Purchase  Costs.  Essentially  all 
coal-bearing  lands  in  Illinois  are  privately  owned.  Costs  of  under¬ 
ground  coal,  considered  on  a  lease  or  royalty  basis,  without  sur¬ 
face  rights,  may  amount  to  5  cents  or  more  per  ton  and,  in  areas  of 

"n,* 1.lyiaV^ableM1?1?lnS  conditions  or  locations,  may  range  up  to 
P  cents  pe±  ton.  Minimum  costs  of  strippable  coal,  on  a  similar 

r0Jadty  baais'  but  including  necessary  surface  lands,  are 
pr  bably  not  less  than  10  cents  per  ton  and,  in  areas  of  unusually 
lavorable  mining  or  agricultural  conditions,  or  in  especially  favor¬ 
able  geographic  locations,  may  range  up  to  50  cents  per  ton.  Sur- 

_iace_land _values  without  coal  rights  range  from  $20.00  to  $200  00 

or  more  per  acre,  depending  on  the  agricultural  value  and  geographic 
location  of  the  specific  property. 


Legislation  Affecting  Production  of  Coal 
(See  Exhibit  No.  4  for  references  B  below. ) 


T,,.  — axf Peal  estate  taxes  in  the  cities  and  towns  of 

Is  °  tSide  C°ok  County  generally  range  from  2  to  3  percent 
(•1th  an  average  of  about  2.5  percent  of  assessed  valuation,  which 

bv  thfTn  ?  5aS?d  °n  100  peroent  of  ful1  cash  value  as  determined 
“oartt  n?  ft  taxlns  officials  and  the  State  Department  (Equalization 
uoard)  of  Revenue.  Taxes  on  personal  property  take  the  same  rate. 
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Coal  lands  held  in  reserve  for  mining  by  coal  companies  are  assessed 
only  for  the  normal  tax  as  farm  land,  based  on  agricultural  produc- 
A  tivity.  Other  taxes,  such  as  corporate  organization  and  qualiflca- 
w  tion  fee,  corporation  franchise  tax,  and  sales  tax,  are  nominal  and 
would  not  apply  separately  to  coal  mining  if  conducted  as  a  captive 
operation  with  all  production  going  to  a  synthetic  liquid  fuels 
plant.  There  is  no  State  income  tax.  An  effort  has  been  made  in 
recent  years  to  tax  strip  mining,  but  the  tax  law  was  held  to  be 
unconstitutional . 

Restitution  of  Surface  Damaged  by  Mining .  Illinois  has 
no  law  requiring  restoration  of1  surface  damage  cTTay  strip  mining, 
although  efforts  have  been  made  to  enact  such  a  law,  without  suc¬ 
cess.  Damage  by  strip  mining  to  public  property  3uch  as  roads, 
however,  is  usually  repaired  or  replaced  by  the  strip-mine  oper¬ 
ators.  The  Illinois  Coal  Stripping  Association,  in  cooperation 
with  the  Illinois  Agricultural  Experiment  Station,  has  been  active¬ 
ly  investigating  the  potential  re vegetation  and  utilization  of 
strip-mined  areas  in  Illinois  as  a  means  of  protecting  bird  and 
wild  life,  enhancing  the  value  of  such  lands  for  taxation,  decreas¬ 
ing  soil  erosion,  preventing  pollution  of  rivers  and  streams,  pre¬ 
venting  combustion  of  unmined  coal,  and  generally  improving  the 
use  and  enjoyment  of  such  lands.  The  average  potential  cost  of 
reclamation  is  estimated  at  $50.00  per  acre. 


There  is  no  specific  legislation  covering  damages  result¬ 
ing  from  subsidence  caused  by  underground  mining,  but  other  exist¬ 
ing  laws  would  make  the  operator  liable  for  damages  to  property  of 
others  if  it  could  be  proved  that  such  damages  were  the  result  of 
underground  mining.  Estimated  amounts  for  these  contingent  liabil¬ 
ities  are  included  in  the  following  estimated  production  costs. 


Production  Costs 

(See  Exhibit  No.  4  for  references  below.) 

The  data  on  coal  bed  occurrences  in  the  31  General  Areas 
are  in  nowise  sufficient  in  scope  or  in  detail  to  permit  the 
preparation  of  actual  layouts  and  of  specific  estimates  of  mining 
costs  based  thereon.  Extensive  drilling  programs  are  necessary  be¬ 
fore  precise  location  and  extent  of  reserves  available  for  mining 
operations  can  be  determined.  Comprehensive  engineering  studies, 
based  on  the  results  of  the  drilling  programs,  will  then  be  neces¬ 
sary  to  determine  the  equipment  and  methods  of  mining  best  adapted 
to  the  efficient  and  economic  production  of  fuel  for  synthetic 
liquid  fuels  plant  supply.  The  estimates  of  coal  production  costs 
hereinafter  presented  are  necessarily  generalized  in  nature  and  are 
based  on  the  assumption  that  thorough  drilling  and  engineering  will 
precede  any  development  of  mining  operations  in  connection  with  coal 
supply  for  synthetic  liquid  fuels  manufacture,  thereby  permitting 
more  precise  estimates  of  costs. 
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general 


In  estimating  over-all  mining  costs  for  each  of  the  31 
cvin.*—  Areas  in  Illinois  as  of  March  31,  1950,  the  total  estimated 
investment  costs  are  considered  to  include  erection  of  all  neces¬ 
sary  mine  structures,  together  with  purchase  and  installation  of  all 
r.ecessary  operating  equipment.  They  also  include  investment  costs 
of  facilities  for  transporting  the  output  from  two  or  more  adjacent 
r.ining  operations  to  a  joint  preparation  plant,  a  mechanical  clean¬ 
ing  plant  designed  largely  to  remove  solid  and  high-ash  impurities 
from  the  raw  fuel,  waste  disposal  from  the  preparation  plant,  suf¬ 
ficient  coal  surge  storage  at  the  mines  to  provide  uniform  daily 
shipments  to  the  synthetic  liquid  fuels  plant,  engineering,  devel¬ 
opment,  and  contingencies.  While  the  estimated  investment  costs  do,, 
not  Include  purchase  price  of  surface  or  coal  lands,  a  royalty 
charge  of  $0.10  per  ton  of  cleaned  coal  for  underground  mining  and 
of  $0.15  per  ton  of  cleaned  coal  for  strip  mining,  as  included  in 

is  considered  to  represent  the  cost  of  acquisition 
In  the  case  of  strip  mining,  the  royalty  figure 
is  also  considered  to  provide  for  the  return  of 
cost  of  necessary  surface  acquisition,  or  its 
equivalent,  through  reclamation  and  re-use  after  strippable  reserves 
are  depleted. 


producing  costs, 
coal  reserves, 
$0.15  per  ton 
a  portion  of  the 


of 

of 


Jn  estimating  producing  costs  for  each  of  the  31  General  Areas 
In  Illinois,  as  shown  on  Exhibit  No.  24,  separate  consideration  was 
given  to  each  of  the  following  principal  items  of  cost,  their  total 
being  taken  as  the  total  producing  cost  per  ton  of  cleaned  coal: 


(1)  All  labor.  This  item  includes  all  labor  costs  paid 

in  the  form  of  wages  for  mining  (pieceworkers  and  day- 
workers)  and  for  yardage  and  dead  work  and  in  the  form 
of  salaries  paid  to  supervisory,  technical,  and  cleri -'/ 
cal  employes  at  the  mines.  Weighted  average  wage  rates 
were  calculated  from,  the  schedules  of  wages  established 
by  the  National  Bituminous  Coal  Wage  Agreement  of  1950 
for  the  various  mining  districts,  with  suitable  adjust¬ 
ment  for  the  concentration  of  high-wage  workers  in  a 
fully  mechanized  underground  or  stripping  operation. 

The  labor  cost  per  ton  was  calculated  by  dividing  the 
estimated  weighted  average  daily  wage  rate  by  the  esti¬ 
mated  productivity  in  tons  of  cleaned  coal  per  man-shift. 

(2)  Vacation  payments.  This  item  represents  the  vacation 
”  allowance  of  $100  per  year  to  each  employe,  where  ap¬ 
plicable,  and  is  computed  by  dividing  $100  by  the 
estimated  annual  production  per  man  (240  days  times 
productivity  per  man-shift).  In  actual  practice,  this 
may  be  increased  slightly  due  to  injured  men  or  others 
carried  on  the  payroll  but  not  actually  engaged  in 
production. 

Welfare  fund.  This  item  represents  a  flat  payment  of 
~Jp0.30  per  ton  which  is  paid  into  the  U.M.W.A.  welfare 
fund  for  each  ton  of  coal  produced  for  use  or  for  sale 
in  accordance  with  the  National  Bituminous  Coal  Wage 
Agreement  of  1950. 
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All  supplies o  This  item  includes  the  costs  of  all  materials 
and  supplies  used  in  mining  and  in  operating  the  mine 
equipment  and  facilities.,  including  the  maintenance  and 
repair  of  mine  structures  and  equipment.  Additional  in¬ 
cluded  costs  consist  of  freight,  drayage,  expressage,  and 
storage  of  supplies,  mine  office  supplies,  fuels  other 
than  coal,  and  rentals  of  equipment.  The  costs  of  such 
supplies  per  ton,  as  estimated  In  this  survey,  average 
approximately  $0.72  for  underground  operations,  and  $0.75 
for  stripping  operations,  the  actual  estimated  amounts  to 
some  extent  varying  Inversely  with  the  estimated  pro¬ 
ductivity  per  man-shift,  but  being  modified  in  accordance 
with  consideration  of  the  anticipated  natural  mining  con¬ 
ditions  . 


(5)  Power.  This  Item  Includes  the  cost  of  all  power  require- 
— merits'  at  the  mining  operations,  whether  purchased  from 
outside  sources  or  produced  by  a  mine-operated  central 
power  station.  It  also  Includes  the  cost  of  any  coal  re¬ 
quired  to  produce  heat  at  the  mine.  While  small  varia¬ 
tions  in  cost  of  power  may  be  expected  to  exist  among  the 
General  Areas  considered  in  this  survey,  an  assumed  cost 
of  $0.15  per  ton  is  herein  employed  for  estimating  pur¬ 
poses  . 


(6) 


Payroll  taxes.  This  Item  includes  the  costs  of  social 
"security  (old-age  benefits),  unemployment  taxes,  and  any 
other  Federal  or  State  taxes  levied  upon  the  amount  of 
the  payroll.  These  taxes  average  approximately  4  percent 
of  the  labor  cost. 


(7)  Other  taxes,  insurance,  miscellaneous.  This  item  includes 
the  following  types  of  costs? 


a.  Real  estate,  personal  property,  and  other  taxes  on 

mine  property  and  equipment.  Including  reserves. 
These  taxes  may  range  from  1  to  6  percent  of  the 
fair  cash  value  of  the  property  as  established  by 
the  local  assessors,  depending  on  locality. 

b.  Corporate,  privilege,  and  severence  taxes  which 

average  approximately  $0.02  per  ton. 


Co  Workmen's  compensation  and  vocational  disease  In- 
•  surance,  including  the  sums  paid  to  an  Insurance 
company  or  to  a  State  fund  for  protection  of  the 
employes,  which  aggregate  approximately  5  percent 
of  the  payroll. 


d. 


Other  insurance  such  as  fire,  tornado,  and  other 
classes  of  insurance  applicable  to  the  mine  prop¬ 
erty,  which  is  estimated  to  average  approximately 
$0.01  per  ton« 
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e.  Costs  arising  from  unforeseeable  and  un¬ 
predictable  conditions  of  all  kinds  which 
are  herein  estimated  at  a  flat  rate  of  $0.10 
per  ton.  This  item  is  added  to  the  producing 
costs  as  estimated  in  this  survey  because  of 
the  limited  available  information  on  mining 
conditions  in  many  of  the  General  Areas. 

(Q)  Depreciation.  This  item  represents  the  cost  of  provid¬ 
ing  for  replacement  of  the  mining  facilities  and 
equipment  at  the  end  of  their  useful  life.  In  de¬ 
termining  producing  costs  the  weighted  average  use¬ 
ful  life  of  all  items  of  mine  property  and  equip¬ 
ment,  exclusive  of  coal  reserves,  is  estimated  to 
be  15  years.  The  rate  of  depreciation,  accordingly, 
is  taken  at  6.67  percent  of  the  initial  investment. 

(9)  Royalty  or  depletion.  As  discussed  in  a  preceding 
paragraph,  the  estimated  investment  costs  do  not 
include  the  purchase  costs  of  surface  and  coal 
properties.  A  royalty  charge  of  $0.10  per  ton  of 
cleaned  coal  for  underground  mining  and  of  $0.15  per 
ton  of  cleaned  coal  for  strip  mining  is  herein  con¬ 
sidered  to  represent  the  cost  of  acquisition  of  coal 
reserves . 

(10)  Engineering,  management ,  administration .  This  item 
includes  the  costs  represented  by  salaries  and  ex¬ 
penses  of  administrative,  ma.nagement,  and  engineer-  : 
ing  personnel,  together  with  salaries  of  associated 
assistants,  bookkeepers,  clerks,  and  stenographers. 

It  also  includes  legal  expenses  and  office  expenses, 
or  rent,  including  depreciation  on  office  equipment. 
The  cost  of  this  item  is  herein  estimated  at  $0.10 
per  ton. 


Detailed  consideration  of  ail  factors  pertinent  to  esti¬ 
mating  the  potential  mine  investment  costs  for  each  of  the  31  Gen¬ 
eral  Areas  indicated  that  the  General  Areas  could  be  classified 
Into  four  groups  of  relative  mine  plant  and  equipment  capital  costs, 
arranged  in  increasing  order  of  investment  costs  as  follows; 

!•  Below  average.  Saline,  Jefferson,  Jackson  No.  5,'" 

Franklin,  Williamson,  Perry, 

Southeastern  Grundy. 


2.  Average .  St.  Clair,  Randolph,  Madison,  Marshall, 

Logan,  Menard,  Sangamon,  Macoupin. 

Above  average.  LaSalle -Grundy ,  Bureau-Putnam,  Washington, 

Macon,  Marion,  Northern  Christian, 
Southeastern  Montgomery,  Bond. 
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Highest  cost.  Vermilion,  Clinton,  Clay,  Wayne, 

Peoria,  Fulton-Knox,  Northern  Knox, 
Henry  No .  6 . 


The  maximum  ranges  in  daily  and  annual  synthetic  liquid 
fuels  plant  and  mine  requirements  for  the  production  of  10,000 
barrels  of  synthetic  liquid  fuels  final  products  per  calendar  day 
in  the  several  General  Areas,  based  on  98  billion  Btu  per  calendar 
day  for  the  hydrogenation  process  and  126  billion  Btu  per  calendar 
day  for  the  synthine  proce’ss,  may  be  summarized  as  follows: 


Range  in  Daily  and  Annual  Coal  Requirements 

of  a  Unit  Plant 


Maximum  Btu 

Value 

Minimum  Btu 

Value (A) 

Hydrogenation  Synthine 

Average  Btu  Content 
of  Coal  (as 

Hydrogenation 

Synthine 

• 

received) 

Tons  per  Day: 

Plant  (365  working 

12,310 

12,310 

10,050 

10,050 

days) 

Mine  (240  working 

3,981 

5,118 

4,876 

6,269 

days) 

Annual  Requirements 

6,054 

7,784 

7,416 

9,534 

(thousands  of  tons) 

1,453 

1,868 

1,780 

2,288 

Note:  (A)  Exclusive  of  strip  coal  with  Btu  of  9,930,  the  reserves 
of  which  are  sufficient  for  only  11  years  hydrogena¬ 
tion  and  9  years  synthine „ 


Although  estimated  total  recoverable  reserves  in  the  31 
General  Areas  are  sufficient  to  supply  synthetic  liquid  fuels  plants 
having  a  combined  capacity  of  from  1,844,000  to  2,373,000  barrels 
a  day  for  40  years,  depending  on  whether  tjie  synthine  or  hydrogena¬ 
tion  process  is  used,  the  following  estimates  on  coal  production 
costs  are  based  on  the  capacity  of  mine  operations  necessary  to  sup¬ 
ply  one  10,000  barrel -per-day  unit  synthetic  liquid  fuels  plant  in 
each  of  the  General  Areas. 


Strip  Mining  Costs.  Only  the  Northern  Knox,  Peoria,  and 
Perry  General  Areas  contain  sufficient  estimated  strippable  coal  re¬ 
serves  to  indicate  extensive  stripping  operations  of  40  years  or 
over.  Because  of  inherent  limitations  in  uncovering  capacity  of 
single  stripping  units,  and  to  minimize  the  effects  of  such  hazards 
as  failure  of  excavating,  loading,  or  transporting  equipment,  it  is 
assumed  that  mining  in  these  three  General  Areas  would  be  conducted 
in  two  separate  pits  from  which  coal  would  be  handled  through  Joint 
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.facilities.  Including  a  central  preparation  plant,  to  the  transpor¬ 
tation  system  by  which  the  coal  would  be  delivered  to  the  synthetic 
liquid  fuels  plant.  Surge  storage  facilities  at  the  mines  would  be 
provided  to  assure  continuous  supply  for  year-round,  three-shift- 
per-day  operation  of  the  synthetic  liquid  fuels  plant  from  mines 
operating  on  a  f ive-day-per-week,  two-shif t-per-day  basis.  In  other 
General  Areas,  strip  mining  would  probably  be  combined  with  under¬ 
ground  mining  for  the  most  economic  results. 

Approximate  capital  investments  required  for  40  years' 
production  of  synthetic  liquid  fuels  plant  supply  by  strip  mining 
In  quantities  cited  hereinbefore  are  estimated  as  of  March  31,  1950 
at  from  $6,328,000  to  supply  a  hydrogenation  plant  for  40  years  in 
the  Perry  General  Area,  to  $9,016,000  to  supply  a  synthine  plant  in 
the  Northern  Knox  General  Area  for  31  years.  Factors  affecting  strip- 
nine  Investment  costs  are  depth  and  character  of  the  overburden  and 
quantity  and  quality  of  the  coal.  The  quantity  to  be  mined  is 
governed  by  the  Btu  content  and  by  the  specif ic^synthetlc  liquid 
fuels  process  in  which  the  coal  is  to  be  used.  The  quality  affects 
the  type  and  capacity  of  preparation  facilities  necessary  to  produce 
a  merchantable  coal. 


Actual  producing  costs  for  strip  mines  in  Illinois  have 
been  relatively  less  than  the  average  costs  for  the  United  States 
these  figures  having  been  $2.10  per  ton  for  the  United  States  and 
$1.75  per  ton  for  Illinois  in  1945,  according  to  Economic  Data, 
Office  of  Price  Administration,  for  that  year. 


* 


An  estimated  over-all  labor  productivity  in  new  operations, 
measured  by  the  average  tons  produced  per  shift  per  man  employed  in 
the  stripping  operation  and  in  necessary  auxiliary  facilities,  may  be 
partially  based  upon  experience  at  present  stripping  operations  be¬ 
cause  of  their  relatively  high  degree  of  mechanization  and  their 
relatively  comparable  capacity  of  output. 


Bureau  of  Mines  statistics  on  bituminous  coal  production 
In  1948  indicated  that  average  productivity  in  stripping  operations 
by  counties  ranges  from  8.66  to  29.58  tons  per  man-shift,  averaging 
16.52  tons  for  the  entire  State.  Assuming  that  the  installation  of 
modern  high-capacity  operations,  including  the  purchase  and  use  of 
large  stripping  shovels,  draglines,  trucks,  and  other  modern  equip¬ 
ment,  would  result  in  an  estimated  productivity  of  20  tons  per  man¬ 
shift  in  average  mining  conditions,  and  of  25  tons  in  better-than- 
average  mining  conditions,  the  estimated  costs  of  strip-mine  pro¬ 
duction  in  the  five  General  Areas  containing  strippable  reserves, 
after  making  allowances  for  variations  in  preparation  costs,  ranee 
as  follows s 
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Estimated  Costs  of  Strip-mine 
Production  in  Five  General  Areas  in  Illinois 
(As  of  March  31,  1950) 


General  Area 
Designation 

Henry  No .  6 
Northern  Knox 
Peoria 
Randolph 
Perry 


Btu 

per  Pound  Tons  per  Cost 
(As  received)  Man-shift  per  Ton 


9,930 

20 

$2.91 

10,200 

25 

2.68 

10,680 

25 

2.68 

10,940 

25 

2.58 

11,305 

20 

2.95 

Cost  in 
Cents  per 
Million  Btu 


14.65^ 

13.14 

12.55 

11.79 

13.05 


Details  of  the  above  estimated  costs  for  each  General  Area 
are  shown  in  Exhibit  No.  24.  They  are  based  on  retirement  of  the 
property  in  15  years  and  exclude  selling  expense.  Estimates  of  labor 
cost  are  based  on  weighted  average  wage  rates  resulting  from  the  19^ 

wage  agreement . 


These  costs  reflect  the  concept  of  most  efficient  applica¬ 
tion  of  present-day  strip  mining  methods  and  equipment.  Opportun¬ 
ities  for  possible  future  improvements  of  mining  methods  or  equip¬ 
ment  in  areas  similar  to  Illinois  probably  best  await  potential  de¬ 
velopment  of  high-sneed,  high-capacity  excavating,  loading  and  haul¬ 
ing  equipment.  It  is  not  possible  at  this  time,  however,  to  predict 
successful  development  and  application  of  such  equipment  *o  Illinois 
coal  reserves,  or  to  estimate  possible  future  saving  in  production 
costs  which  might  accrue  through  their  use. 


Underground  Mining  Cost.  Because  of  inherent  limitations 
on  transporting  coal  to  the  surface,  and  to  minimize  the  possible 
effects  of  such  hazards  as  mine  fires,  roof  falls,  floods,  etc..  It 
is  assumed  that  the  annual  requirements  in  each  General  Area  would 
not  be  obtained  through  a  single  opening .  A  minimum  of  from  two  to 
three  underground  mining  operations  would  probably  be  opened  at  ap¬ 
propriate  intervals  in  each  Area  for  concurrent  operation.  Although 
obtained  from  separate  underground  openings,  it  is  assumed  that  cne 
raw  coal  would  be  handled  through  joint  surface  facilities,  includ¬ 
ing  a  central  preparation  plant,  to  the  transportation  system  by 
which  the  coal  would  be  delivered  to  the  synthetic  liquid  fuels 
plant.  Surge  storage  facilities  at  the  mine  would  be  provided  to 
assure  continuous  supply  for  year-round,  3-shif t-per-day  operation 
of  the  synthetic  liquid  fuels  plant  from  mines  operating  on  a 
5-day-per-week,  2-shif t-per-day  basis „ 

Approximate  capital  investments  required  for  unciex  ground 
production  of  synthetic  liquid  fuels  plant  coal  supply  in  the  quan¬ 
tities  previously  cited  are  estimated  as  of  March  31,  1950,  at  frc*1". 
$5  957  000  to  supply  a.  hydrogenation  plant  in  the  Saline  General  Are¬ 
te/  $10 ’,2 96, 000  to  supply  a  synthine  plant  in  the  Henry  No.  6  Genera. 
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Area.  Factors  affecting  mine  investment  costs  are  depth  and  char¬ 
acter  of  the  bed  and  its  associated  strata,  together  with  quantity 
and  quality  of  the  coal .  The  quantity  to  be  mined  is  governed  by 
the  Btu  content  and  by  the  specific  synthetic  liquid  fuels  process 
in  which  the  coal  is  to  be  used.  The  quality  affects  the  type  and 
capacity  of  preparation  facilities  necessary  to  produce  a  mer¬ 
chantable  coal. 

Actual  producing  costs  for  mechanical  underground  mining 
in  Illinois  have  been  relatively  lower  than  average  costs  for  the 
United  States,  having  been  $2.64  per  ton  for  the  United  States  and 
$2.03  per  ton  for  Illinois  in  1945,  according  to  Economic  Data, 

Office  of  Price  Administration,  for  that  year. 

Estimated  over-all  labor  productivity  in  new  operations, 
measured  by  the  average  tons  produced  per  shift  by  each  man  employed 
in  the  underground  operation  and  in  necessary  surface  facilities, 
can  be  based  upon  experience  at  present  underground  operations  be¬ 
cause  of  their  relatively  high  degree  of  mechanization. 

Bureau  of  Mines  statistics  on  bituminous  coal  production 
in  1948  indicated  that  Illinois  underground  mines  had  an  average 
productivity  of  7.50  tons  per  man-shift.  An  estimate  of  future 
productivity  per  man-shift  in  new  underground  mines  necessarily 
should  take  into  account  past  records  of  productivity,  but  must 
recognize  that  older  mines  usually  involve  relatively  long  and 
costly  haulage,  and  that  the  character  of  a  particular  seam,  the 
mining  conditions,  and  the  type  of  equipment  are  all  important 
factors  affecting  the  productivity;  likewise,  if  proposed  mining 
operations  involve  new  coal  beds  not  now  producing,  estimates  of 
productivity  may  be  noticeably  affected.  The  estimates  herein  for 
new  underground  mining  operations  are  dependent  on  Judgment  based 
on  consideration  of  all  known  factors,  including  Bureau  of  Mines 
data  on  average  productivities  in  going  operations.  Assuming  that 
the~installation  of  modern  high-capacity  operations,  including  the 
purchase  and  use  of  all  necessary  mechanical  equipment,  would 
result  in  an  estimated  productivity  ranging  from  5  tons  for  very 
difficult  conditions  to  12  tons  for  better-than-average  conditions, 
the  estimated  costs  of  production  by  underground  operations  in  the 
31  General  Areas,  after  making  allowances  for  variations  in  prepa¬ 
ration  costs,  range  as  follows: 
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Estimated  Costs  of  Production  by  New  Underground 
_ Operations  in  51  General  Areas _ 

(As  of  March  31,  1950) 


Btu 

Cost  in 

General  Area 

per 

Pound 

Tons  per 

Cost 

Cents  per 

Designation 

( As 

received) 

Man-shift 

per  Ton 

Million  Btu 

Southeastern  Grundy 

11,130 

5 

$5 . 46 

24 . 53^ 

LaSalle -Grundy 

11,070 

5 

5-.  48 

24.75 

Bureau -Putnam 

11,040 

5 

5 . 48 

24.82 

Henry  No .  6 

10,050 

7 

4.46 

22.19 

Northern  Knox 

10,200 

7 

4.46 

21.86 

Marshall 

11,300 

5 

5 . 48 

24.25 

Peoria 

10,700 

7 

4.44 

20.75 

Fulton -Knox 

10,450 

7 

4.44 

21.24 

Vermilion  ' 

10,910 

7 

4.44 

20.35 

Logan 

10,750 

10 

3.58 

16.65 

Macon 

10,700 

10 

3.58 

16.73 

Menard 

10,730 

10 

3.58 

16.68 

Sangamon 

10,660 

10 

3 . 58 

16.79 

Northern  Christian 

10,870 

12 

3.24 

14.90 

Southeastern'  Montgomery 

10,760 

12 

3.24 

15.06 

Macoupin 

10,740 

12 

3.23 

15.04 

Madison 

10,750 

9 

3.81 

17.72 

Bond 

10,800 

9 

3.83 

17.73 

Clinton 

10,870 

7 

4.44 

20.42 

Marion 

11,200 

7 

4.44 

19.82 

Clay 

11,370 

5 

5.51 

24.23 

Wayne 

11,440 

5 

5.51 

24.08 

Jefferson 

11,980 

9 

3.81 

15.90 

Washington 

11,000 

9 

3.83 

17.41 

St.  Clair 

10,980 

11 

3.39 

15.44 

Randolph 

11,030 

11 

3.39 

15.37 

Perry 

11,290 

11 

3.39 

15.01 

Franklin 

11,830 

11 

3.39 

14.33 

Jackson  No.  5 

11,670 

7 

4.40 

18.85 

Williamson 

11,910 

10 

3.58 

15.03 

Saline 

12,310 

10 

5 . 58 

14.54 

Details  of  these  estimated  costs  for  each  General  Area 
are  shown  in  Exhibit  No.  24.  They  are  based  on  retirement  of  the 
property  in  15  years  and  exclude  selling  expense.  Estimates  of 
labor  cost  are  based  on  weighted  average  wage  rates  resulting  from 
the  1950  wage  agreement. 

These  costs  reflect  the  concept  of  most  efficient  applic¬ 
ation  of  present-day  underground  mining  methods  and  equipment. 
Opportunities  for  possible  future  improvements  of  mining  methods 
or  equipment  in  areas  similar  to  Illinois  best  await  potential 
development  of  (l)  high-capacity  loading  equipment  especially  de¬ 
signed  for  longwall  mining  as  practiced  in  the  United  Kingdom, 
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and  (2)  continuous  mining  machines  which  combine  cutting,  drilling, 
blasting,  and  loading  operations  now  under  scrutiny  and  development 
at  a  number  of  points  in  the  United  States.  Both  of  these  types  of 
equipment  are  being  actively  tested,  and  if  perfected,  could  result 
in  changes  in  mining  methods  which  would  reduce  the  estimated  pro¬ 
ducing  costs  in  Illinois.  It  is  not  possible  at  this  time,  how¬ 
ever,  to  predict  the  successful  application  of  such  equipment  to 
Illinois  coal  reserves  or  to  estimate  possible  future  savings  in 
production  costs  which  might  accrue  through  their  use. 

In  considering  possible  revolutionary  techniques  in  util¬ 
izing  areas  of  coal  reserves,  the  underground  gasification  of  coal 
in  place  offers  considerable  potential  promise  since  it  would 
eliminate  the  relatively  costly  processes  of  mining  the  coal  and 
gasifying  the  mined  output  in  gas  generators  to  produce  synthesis 
gas.  This  method  of  utilization  would  also  provide  a  low-cost  fuel 
for  power  generation  and  would  permit  utilization  of  coal  from  beds 
which  would  otherwise  be  costly  or  uneconomic  of  operation.  The  re¬ 
sults  of  experiments  in  underground  gasification  now  in  progress  by 
the  Bureau  of  Mines  and  the  Alabama  Power  Company  indicate  that  the 
process  has  distinct  possibilities  and  is  worthy  of  continued  ex¬ 
perimentation.  It  is  not  possible  at  this  time,  however,  to  predict 
the  successful  application  of  this  method  of  utilization  to  the  coal 
reserves  in  the  General  Areas  in  Illinois. 

Coal  Transportation.  Provision  is  made  in  the  capital  and 
operating  costs  hereinbefore  presented  for  transportation  of  coal 
from  the  several  mine  openings  to  a  joint  distribution  point  in  each 
Ceneral  Area  for  handling  onto  the  transportation  system  by  which  the 
coal  Is  delivered  to  the  synthetic  liquid  fuels  plant.  As 
elsewhere  indicated,  it  has  been  assumed  for  purposes  of  this  sur¬ 
vey  that  the  site  of  the  synthetic  liquid  fuels  plant  would  be  lo¬ 
cated  within  a  three-mile  radius  of  the  mining  operation.  Under 
this  assumption,  no  additional  facilities  or  costs  for  transporta¬ 
tion,  other  than  that  provided  for  in  the  estimates  of  costs  already 
established,  are  contemplated. 

Coal  Supply  from  Present  Operations.  Bureau  of  Mines  data 
on  bituminous  coal  production  In  194B  Indicate  that  a  synthetic 
liquid  fuels  plant  in  each  of  thirteen  of  the  thirty-one  General 
Areas  could  have  been  supplied  with  sufficient  coal  In  that  year  to 
rave  produced  synthetic  liquid  fuel  final  products  at  the  rate  of 
10,000  barrels  per  day.  Such  consumption,  however,  would  have  re¬ 
quired  from  approximately  15  to  100  percent  of  the  total  production 
of  the  counties  In  which  or  near  which  the  31  General  Areas  are  lo¬ 
cated.  For  one  unit  10,000-barrel-per-day  synthine  plant  in  each  of 
the  31  General  Areas, a  total  of  approximately  64,665,000  tons  of  coal 
annually  would  have  been  required.  This  amount  equals  approximately 
*.ne  total  State  production  in  that  year. 

In  Illinois,  the  1948  total  production  of  65,342,089  tons 
*as  produced  in  228  working  days,  an  average  of  286, 588. tons  per  day, 
**  such  a  daily  rate,  the  additional  coal  which  could  have  been  pro¬ 
duced  during  a  240-day  work  year  would  have  amounted  to  3,439,056 
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tons,  sufficient  for  approximately  16,000  barrels  of  synthetic 
liquid  fuel  final  products  per  day. 

Accurate  information  on  current  costs  of  production  at 
present  operations  In  Illinois  is  not  available  consideration 
all  known  factors  of  increased  wage  rates,  costs  of  supplies,  con 
tributlons1 to  welfare  funds,  etc.,  since  the  last  year  of  available 
cost  data  (1945)  indicates  that  coal  is  now  being  produced  in 
Illinois  at  costs  ranging  from  approximately  the  ^^alent  of  the 
estimated  costs  of  mine  Operations  as  herein  presented  to  as  much  as 
$0.75  per  ton  in  excess  of  such  costs. 

Mine-run  coal  could  probably  be  purchased  from  current  op¬ 
erations  at  such  costs  ($2.58  to  $2.95  per  ton  f w  atrip  ' =°al  and 
$3.23  to  $5.51  per  ton  for  underground  coal)  plus  freight,  p 

|o.20  to  80.60  per  ton  for  profit  and  income  .  Selected  -1 

would  probably  run  slightly  higher  in  price,  while  it  is  possible 
that  lower-priced  sizes  such  as  screenings  could  be  purchased  from 
current  operations  for  production  of  synthetic  liquid  le33 

contract  basis,  at  fob.  mine  prices  comparable  to  or  slightly  ie.3 

than  the  costs  estimated  herein.  In  general,  such  sizes  would  con¬ 
tain  higher  ash  and  sulfur  contents  than  the ^i^Ge n^al’SeaiT 
ucts  estimated  as  obtainable  from  reserves  of  the  General  ^reas . 

Based  on  operating  cost  data  for  the  first  quarter  of  1946 
(Office  of  Price  Administration)  for  large  mechanized  mines,  th 

corps  of  Engineers,  Department  of  the  Army,  has  ,*®£?^3d  as  follows- 
ent  cost  of  producing  coal  in  four  Illinois  subdistricts,  as  foil  w  . 

Estimated  Cost  of  Producing  Coal 
in  4  Illinois  Subdistricts 


Fulton-Peoria  Central  Belleville  Southern_ 


6 

35-45 

Strip 

20 


Bed  No. 

Thickness  (In.) 

Type  Mining 
Productivity  (A) 
Estimated  Costs (B): 

1st  Quarter, 1946  $1.45 

Increase  to 

4/1/50  0.80 


5  6 

40-55  80-100 
Strip  Und'g 
25  10 

$1.35  $1.60 

0.75  1.00 


6  6  6  5 

60-75  70-100  90-125  50-60 
Strip  Und'g  Und'g  Und!g 

20  10  11  9 

$1.45  $1.80  $1.70  $1.85 

0.80  1.10  1.00  1-15 


Total  during 
March  1950 


$2.25 


$2.10  $2.60  $2.25  $2.90  $2.70  $5.0_0_ 


Note : 


15! 


Average  output  in  tons  per  man-day 
Producing  and  administrative 


The  Increases  In  costs  per  ton  since  the  spring  of  1946 
reflect  the  1950  U.M.W.A.  wage  agreement,  ranging  from  $0.75  for 
strip  mining  of  Fulton-Peoria  No.  5  coal  to  $1.15  for  under¬ 
ground  mining  of  Southern  Illinois  No.  5  coal,  and  are  based  on 
$4.75  per  day  increases  In  wages;  $25  per  year  Increase  in  vacation 
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%  pay;  30  cents  per  ton  welfare  payment;  35  and  45  percent  Increases 
™  in  supply  costs  for  strip  and  underground  mining,  respectively;  and 
25  percent  increase  in  all  other  costs. 

The  above  costs  are  fob.  tipple,  excluding  selling  expenses, 
ar.d  represent  large,  modern,  highly  efficient  and  mechanized  mines 
producing  merchantable  coal  in  sufficient  quantities  to  meet  the  re¬ 
quirements  of  unit  synthetic  liquid  fuels  plants.  However,  they  do 
not  reflect  improvements  in  coal  mining  techniques  since  1946,  in¬ 
cluding  the  continuous  coal  mining  machines  now  being  tested.  The 
co3ts  do  not  necessarily  represent  either  the  present  average  pro¬ 
duction  costs  for  the  entire  subdistricts  enumerated  above,  or  the 
average  potential  production  costs  which  might  be  obtained  for  new 
operations  in  the  areas  underlain  by  estimated  reserves  of  the  above 
coal  beds,  but  probably  represent  the  optimum  mining  operations  with¬ 
in  the  area. 

An  additional  cost  of  purchasing  coal  from  present  opera¬ 
tions  would  be  the  transportation  charges,  or  freight  rates,  from 
existing  mines  to  the  synthetic  liquid  fuels  plant.  Unless  located 
In  the  heart  of  a  group  of  substantial  commercial  operations,  such 
additional  costs  for  delivered  coal  would  probably  range  from  $0.60 
to  $1.50  per  ton,  depending  on  the  selection  of  location  of  a  syn¬ 
thetic  liquid  fuels  plant. 

(|  Total  Costs.  Detailed  studies  leading  to  estimated  capital 

"and  operating  costs,  as  of  March  31,  1950,  based  on  information  as 
to  coal  characteristics  and  available  reserves,  have  indicated  that 
considerable  variations  in  costs  exist  among  the  several  General 
Areas,  partly  because  of  differences  in  proportions  of  strippable 
reserves,  where  present,  in  the  General  Areas.  Differences  in  esti¬ 
mated  productivity  due  to  varying  mining  characteristics,  in  vary¬ 
ing  degrees  of  amenability  to  mechanical  cleaning  because  of  the 
mature,  thickness,  and  number  of  included  partings,  and  in  the  in- 
herent  calorific  value  of  the  various  coal  beds  at  the  locations 
in  which  reserves  are  available,  also  affect  the  extent  of  varia¬ 
tions  in  costs  between  General  Areas .  Details  of  these  estimates 
and  of  the  coal  data  upon  which  they  are  based  are  provided  in  Ex¬ 
hibits  Nos.  24  and  25. 


Estimated  initial  capital  costs  range  from  $5,957,000  to 
supply  a  unit  hydrogenation  plant  in  the  Saline  General  Area  to 
$10,296,000  to  supply  a  unit  synthine  plant  in  the  Henry  No.  6 
general  Area.  These  costs  are  based  on  provision  for  complete 
facilities  for  underground  mining,  conveying  of  raw  coal  to  surface, 
’-ransportation  to  central  preparation  plant,  mechanical  cleaning, 
including  refuse  disposal,  and  loading  for  shipment  or  into  surge 
.y.  or  age  at  the  mine  with  subsequent  reloading.  In  those  General 
A"'^as  where  some  of  the  coal  may  be  produced  by  strip  mining,  the 
•  r»iv,ial  investment  would  be  somewhat  less,  but  the  ultimate  total 
investment  during  the  40-year  period  would  be  about  the  same  as  for 
"l*,1"un^er^r'°un<^  mining  operations,  since  the  underground  facilities 
have  to  be  ready  for  capacity  production  before  the  strippable 
.-•corves  were  fully  depleted.  In  some  General  Areas,  strip  and 
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underground  operations  would  start  simultaneously  and  operate  con¬ 
currently.  The  salvage  values  of  the  stripping  and  coal-loading 
equipment  for  the  strip  operations  should  be  approximately  suffi¬ 
cient  to  offset  the  required  added  investment  for  equivalent  under¬ 
ground  facilities;  this  would  tend  to  bring  the  net  total  up  to,  but 
not  more  than  the  figures  used  in  this  report  for  estimated  mine 
capital  costs.  The  estimated  capital  costs  are  summarized  as  follows: 


Initial  Capital  Costs  for  Unit -Plant  Coal  Supply 
_ in  Thousands  of  Dollars _ 

(As  of  March  3l,  1950) 


_ Hydrogenation _ Syn  thine _ 

General  Area  Under-  Ultimately  Under-  Ultima:? 

Designation  ground  Strip  (Combined)  ground  Strip  (Comb In; 


Southeastern 

Grundy 

LaSalle-Grundy 

Bureau- Putnam 

Henry  No .  6 

Northern  Knox 

Marshall 

Peoria 

Fulton-Knox 

Vermilion 

Logan 

Macon 

Menard 

Sangamon 

Northern  Christian 
Southeastern  Mont¬ 
gomery 
Macoupin 
Madison 
Bond 
Clinton 
Marion 
-Clay 
Wayne 
Jefferson 
Washington 
St.  Clair 
Randolph 
Perry 
Franklin 
Jackson  No.  5 
Williamson 
Saline 


$6,428 

$6,428 

6,783 

6,783 

6,804 

6,804 

8,010  $6,484 

8,010 

7,889 

7,012 

7,889 

6,649 

6,649 

7,185 

6,700 

7,185 

7,357 

7,357 

7,048 

7,048 

6,656 

6,856 

6,851  , 

6,851 

6,668 

6,668 

6,712 

6,712 

6,909 

6,909 

6,980 

6,980 

6 , 660 

6,660 

6 , 656 

6 , 656 

6,955 

6,955 

7,074 

7,074 

6,867 

6,867 

7,079 

7,079 

7,034 

7,034 

5,972 

5,972 

6,829 

6,829 

6,516 

6,516 

6,484 

4,905 

6,484 

6,336 

6,328 

6,336 

6,048 

4,058 

5,979 

5,979 

6,158 

6,158 

5,957 

5,957 

$  8,264  $  8,264 

8.7  2  3  6,72: 

8,749  8,742 

10,296  $8,338  10,29c 

10,143  9,016  10,142 

8,547  8,54" 

9,241  8,612  9,241 

9,464  9,46, 

9,064  9 ,064 

8,556  8,55: 

8,811  8,811 

8,572  8,572 

8,6  2  8  8,62: 

8.8  8  7  8,86* 

8,975  8,97: 

8,564  8 ,564 

8,556  8,55: 

8,942  6,942 

9,099  _  9,03; 

8,8  2  8  8,82: 

9,0  9  9  9,02. 

9,045  9,04: 

7,680  7 ,681 

8.7  7  8  8,77: 

8,376  8,37c 

8,340  6,306  8,341 

8,148  8,136  8,14: 

7.7  7  6  7,776 

7,683  7,662 

7,917  7,91' 

7,659  7,653 
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Estimated  coal  costs,  including  depreciation,  but  exclud¬ 
ing  selling  expense,  range  from  $2.68  to  supply  either  a  unit  hydro¬ 
genation  or  synthine  plant  in  the  Peoria  General  Area  to  $5.51  to 

_ T^piy  either -a  unit  hydrogenation  or  synthine  plant  in  the  Clay 

or  Wayne  General  Areas,  per  ton  of  merchantable  coal  produced.  The 
northern  Knox  General  Area  contains  sufficient  strippable  reserves 
to  supply  a  unit  hydrogenation  plant  for  40  years  and  a  unit  syn¬ 
thine  plant  for  31  years .  The  Peoria  General  Area  contains  suf¬ 
ficient  strippable  reserves  to  supply  a  unit  hydrogenation  plant 
for  58  years  and  a  unit  synthine  plant  for  45  years .  The  Perry 
General  Area  contains  sufficient  strippable  reserves  to  supply  a 
unit  hydrogenation  plant  for  52  years  and  a  unit  synthine  plant 
for  40  years.  Estimated  strippable  reserves  in  the  two  remaining 
General  Areas  where  strippable  reserves  exist  indicate  sufficient 
quantities  to  supply  unit  plants  for  periods  ranging  from  9  to  21 
years  in  duration.  It  is  contemplated  that  reserves  recoverable 
by  strip  mining  in  these  latter  General  Areas  will  be  combined  with 
underground  operations  until  depleted  and  that  the  balance  of  the 
coal  required  to  operate  a  unit  plant  for  40  years  will  be  re¬ 
covered  from  the  same  General  Area  by  underground  mining.  Estimated 
coal  costs  per  ton  are  summarized  as  follows: 


Coal  Costs  per  Ton  for  the  Initial  Unit  Synthetic  Liquid  Fuels  Plant 

(As  of  March  31,  195(T] 


▼  Hydrogenation  Synthine 


General  Area 

Under- 

Under- 

Designation 

ground 

Strip 

Combined 

ground 

Strip 

Combined 

Southeastern  Grundy 

$5.46 

$5.46 

$5 .46 

$5.46 

LaSalle-Grundy 

5.48 

5.48 

5.48 

5.48 

Bureau-Putnam 

5.48 

5.48 

5.48 

5.48 

Henry  No.  6 

4.46 

$2.91 

4.03 

4.46 

$2.91 

4.12 

Northern  Knox 

4.46 

2.68 

2.70 

4.46 

2.68 

3.09 

Marshall 

5.48 

5.48 

5.48 

5.48 

Peoria 

— 

2.68 

2.68 

— 

2.6a 

2.68 

Fulton-Knox 

4.44 

4.44 

4.44 

4.44 

Vermilion 

4.44 

4.44 

4.44 

4.44 

Logan 

3 . 58 

3.58 

3.58 

3 .58 

Macon 

3.58 

3.58 

3.58 

3.58 

Menard 

3 . 58 

3 . 58 

3 . 58 

3.58 

Sangamon 

3.58 

3.58 

3 . 58 

3 . 58 

Northern  Christian 

3.24 

3.24 

3.24 

3.24 

Southeastern  Montgomery 

3.24 

3.24 

3.24 

3.24 

Macoupin 

3.23 

3 . 23 

3 .23 

3.23 

Madison 

3.81 

3.81 

3.81 

3.81 

Bond 

3 . 83 

3.83 

3 . 83 

3.83 

Clinton 

4.44 

4  .44 

4.44 

4  .44 

Marlon 

4.44 

4.44 

4.44 

4.44 

Clay 

5.51 

5.51 

5.51 

5.51 

) 
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Coal  Costs  per  Ton  for  the  Initial  Unit  Synthetic  Liquid  Fuels  Plant 

(As  of  March  31.  1950)  * 

(Concluded; 


Hydrogenation  Synthine 


General  Area 

Under- 

Under- 

Designation 

ground  Strip 

Combined 

ground  Strip  Combined 

Wayne 

$5.51 

$5.51 

$5.51 

$5.51 

Jefferson 

3.81 

3.81 

3.81 

3.81 

Washington 

3.83 

3.83 

3.83 

3.83 

St.  Clair 

3 . 39 

3.39 

3.39 

3.39 

Randolph 

3 . 39 

$2.58 

2.97 

3.39 

$2.58 

3.06 

Perry 

- 

2.95 

2.95 

— 

2.95 

2.95 

Franklin 

3 . 39 

3.39 

3.39 

3.39 

Jackson  No.  5 

4.40 

4.40 

4.40 

4.40 

Williamson 

3.58 

3.58 

3.58 

3.58 

Saline 

3 . 58 

3.58 

3.58 

3.58 

The  cost  per  ton  for  combined  underground  and  strip  mining 
is  weighted  according  to  reserves  of  strip  and  underground  mined 
coal  for  40  years'  production  during  which  period  all  of  the  strip- 
pable  coal  is  assumed  to  have  been  mined  out  and  the  balance  of  the 
supply  produced  by  underground  mining.  In  some  Areas,  the  combined 
cost  for  unit  synthine  plant  supply  is  higher  than  for  hydrogenation 
plant  supply  because  of  the  larger  percentage  of  underground  coal 
required  to  meet  the  requirements  of  the  synthine  plant. 

%  The  unit  cost  of  coal  supply  per  barrel  of  synthetic 

liquid  fuels  final  products  ranges  from  $1.23  in  the  Peoria  General 
Area  to  $2.43  in  the  Bureau- Putnam  and  LaSalle -Grundy  General  Areas, 
for  the  hydrogenation  process;  and  from  $1.58  in  the  Peoria  General 
Area  to  $3.13  in  the  Bureau-Putnam  General  Area,  for  the  synthine 
process.  These  costs  are  summarized  as  follows: 


Total  Coal  Costs  for  the  Initial 

Unit  Synthetic 

Liquid 

l  Fuels 

Plants 

(As 

Btu 

of  March  31,  1950) 

Cost  for 
Hydrogenation 

Cost  for 
Synthine  Process 

General  Area 

Per  Pound 
(As 

Per 

Per 

Million 

Per 

Per 

Per 

Million 

Per 

Designation 

received) (A) 

Ton 

Btu 

Barrel 

Ton 

Btu 

Barrel 

Southeastern 

Grundy 

11,130 

$5.46 

24.53^ 

i 

$2.40  $5.46 

24.53^ 

$3.09 

LaSalle -Grundy 

11,070 

5.48 

24.75 

2.43 

5.48 

24.75 

3.12 

Bureau-Putnam 

11,040 

5.48 

24.82 

2.43 

5.48 

24.82 

3.13 

Henry  No.  6 

10,020 

4.03 

20.11 

1.97 

4.12 

20.56 

2.59 

Northern  Knox 

10,200 

2.70 

13.24 

1.30 

3.09 

15.15 

1.91 

Marshall 

11,300 

5 .48 

24.25 

2.38 

5.48 

24.25 

3.06  . 
1.58 

Peoria 

10,680 

2.68 

12.55 

1.23 

2.68 

12.55 

Fulton-Knox 

10,450 

4.44 

21.24 

2.08 

4.44 

21.24 

2.68 

Vermilion 

10,910 

4.44 

20.35 

1.99 

4.44 

20.35 

2.56 

Logan 

10,750 

3.58 

16.65 

1.63 

3.58 

16.65 

2.10 

Macon 

10,700 

3.58 

16.73 

1.64 

3.58 

16.73 

2.11 

Menard 

10,730 

3.58 

16.68 

1.63 

3.58 

16.68 

2.10 
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Total  Coal  Costs  for  the  Initial  Unit  Synthetic  Liquid  Fuels  Plants 

"TAi^naf^TrsT:  1 9 5(7)  ' 

(Concluded) 


Btu 

Cost  for 
Hydrogenation 

Cost  for 
Synthine  Process 

General  Area 
Designation 

Per  Pound 
(As 

received) (A^ 

Per 

Ton 

Per 

Million 

Btu 

Per 

Barrel 

Per 

Ton 

Per 

Million 

Btu 

Per 

Barrel 

Sangamon 

10,660 

$3.58 

16.79^ 

$1.65  $3.58 

16.79^  $2.12 

Northern 

Christian 

10,870 

3.24 

14.90 

1.46 

3.24 

14.90 

1.88 

Southeastern 

Montgomery 

10,760 

3.24 

15.06 

1.48 

3.24 

15.06 

1.90 

Macoupin 

10,740 

3.23 

15.04 

1.47 

3.23 

15 . 04 

1.90 

Madison 

10,750 

3.81 

17.72 

1.74 

3.81 

17.72 

2.23 

Bond  •  - 

10,800 

3 . 83 

17.73 

1.74 

3 . 83 

17.73 

2.23 

Clinton 

10,870 

4.44 

20.42 

2.00 

4.44 

20.42 

2.57 

Marion 

11,200 

4.44 

19.82 

1.94 

4.44 

19.82 

2.50 

Clay 

11,370 

5 . 51 

24.23 

2.37 

5 . 51 

24.23 

3.05 

Wayne 

11,440  - 

5 .51 

24.08 

2 . 36 

5.51 

24.08 

3.03 

Jefferson 

11,980 

3.81 

15.90 

1.56 

3.81 

15.90 

2.00 

Washington 

11,000 

3 . 83 

17.41 

1.71 

3.83 

17  .41 

2.19 

St.  Clair 

10,980 

3 .39 

15.44 

'  1.51 

3.39 

15.44 

1 . 95 

Randolph 

10, 980(B) 

2.97 

13.52 

1.32 

3.06 

13.92 

1.75 

Perry 

11,305  ' 

2.95 

13.05 

1.28 

2.95 

13.05 

1.64 

Franklin 

11,830 

3 . 39 

14.33 

1.40 

3 . 39 

14 . 33 

1.81 

Jackson  No.  5 

11,670 

4.40 

18.85 

1.85 

4.40 

18.85 

2.38 

Williamson 

11,910 

3.58 

15.03 

1.47 

3.58 

15.03 

1.89 

Saline 

12,310 

3 . 58 

14.54 

1.42 

3 . 58 

14.54 

1.83 

Note:  (A)  Weighted  average  using  all  available  strip  coal  in  first 
plant  with  balance  of  coal  required  for  40  years' 
operation  being . underground . 

(B)  For  hydrogenation  10,980  and  for  synthine  10,990. 


Tne ^ estimates  of  costs  presented  in  this  survey  are  based 
on  available  information  and  on  generalized,  present-day  methods  of 
mining  and  preparation.  The  installation  of  mining  operations  to 
Pr  ?\COal  supply  f0r  a  specific  synthetic  liquid  fuels  plant 
^hould  be  preceded  by  detailed  engineering  studies,  including  drill¬ 
ing  programs,  before  final  methods  of  operation  and  firm  estimates 
of  costs  can  be  established. 


, _  Incremental  Cost  of  Coal  for  Ultimate  Unit  Plants.  The 

Snes;^tes  repreSent  weigHtecTaverage  costs  assuming  that 
.rip  coal  will  be  used  to  the  fullest  extent  in  General  Areas  Nos. 
y  o,  i ,  26,  and  27.  For  the  purpose  of  cost  estimates  no  strip 
ning  was  considered  in  the  other  Areas.  One  unit  plant  in  Areas 
n,  <  a  and  26  would  consume  all  of  such  coal  within  a  40-year 
''or'pVQ?ndiin  Areas  Nos .  7  and  27,  within  an  80-year  period.  There- 
‘ ®  a  sJaSle  uni,  plant  in  any  Area  operating  beyond  40  or  80  years 
ZJ  ? re,?han  one  or  two  Plants  per  Area  during  40  years  would 
to  CU?lly  r?quire  the  use  of  underground  coal  exclusively.  Under 
T  °  circumstances,  the  total  costs  of  coal  in  those  Areas  would.be: 


I 


I 


• 
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WATER  SUPPLY  PLAN  AND  ESTIMATES 
OF  GOST  FOR  GENERAL  AREAS 


Description  of  Water  Supply  Projects 
for  General  Areas 

In  order  to  permit  more  detailed  studies  for  water  supply 
developments  for  each  General  Area,,  and  to  prepare  cost  estimates  , 
a  representative  plant  site,  or  terminal  point  for  the  water  works 
oy3 tern,  has  been  arbitrarily  selected •.  While  proposed  receiving 
points  for  coal  and  topographic  and  geographic  features  of  the  area 
are  considered  in  the  selection,  of  such  a  point,  it  is,  in  the  final 
analyai  s ,  ar b  1 1 rar y  and 
mended  plant  location. 


is  in  no  way  intended  to  represent  a  recom- 


Similarly,  the  source  of  water  for  the  unit  plant  in  each 
Area  is  chosen  as  being  representative  of  development  cost  for  the 
Area.,  Most  of  the  projects  chosen  for  making  cost  estimates  have 
been  checked  by  field  surveys,  but  detailed  investigations  are  be¬ 
yond  the  scope  of  this  report.  It  may  be  expected,  therefore,  that 
in  some  instances  the  projects  could  not  be  built  as  described, 

,;'^e  water  supply  projects  are  made 
up  oi  the  t acidities  required  for  conserving  stream  runoff  and 
transporting  water  irom  the  selected  source  to  the  arbitrary  riant 
location  ana  tor  temporary  storage  and  treatment  works  at  this 
terminal  point.  The  projects  are  based  upon  a  water  supply  system 
adequate  i or  a  single  10, 000-barrel-per-day  synthetic  liquid  fuels 
plant-  stnu  its  supporting  population.  The  principal  elements  of  the 
water-supply  system  which  are  discussed  in  the  following  paragraphs 
are  assumed  to  oe  representative  of  the  requirements  for  each  of 
the  General  Areas  in  Illinois, 

,  .  Reservoirs,  Impounding  reservoirs  would 

be  required  on  tSe  SmaUsr  streams  to  furnish  water  during  dry- 

Pori cts  ot  iow  .tlow.  The  method  for  determining  the  size 
c.  the  reservoir  required  is  discussed  earlier  in  this  report,  ~0n 
v,  e  larger  rivers,  no  impounding  reservoirs  would  be  required,  but 
.nffM11?  ^stances  a.  intake  dam  might  be  necessary  to  provide 
be  **P£h;  lhe  impoundlnS  reservoirs  generally  would 

1  ?  ,ln  deptn  and*  in  most  cases,  the  dams  would 

llrth  liV,  earth  embankments  and  concrete  spillways.  Suitable 
n  Mni  r?im^ri?lsJhave . been  found  for  the  construction  cf  mu- 
It'  JC1  /Vat'5r  supply  dams  in  the  area,  and  generally  this  type  would 
be  the  m03r'  satisfactory  and  economical. 

3UDD1V  for.  t-s  —  )fells  are  to  be  the  source  of  domestic  water 

<"re*'s  along  the  Illinois  River.  The  construction 

?rn  po-rion  tyl  2?  J  ba?is  of  3-mgd  production.-  In  the  north- 
1  500  to  2  cm  y.h:+ob  T1''  Tve  ™eils  would  generally  be  in  rock  and 
low  thl  ^vni00  t  i? ,  depth  Awlth  a  water-table  about  500  feet  be- 
0W  the  &urface»  the  central  part  of  the  State,’  drift  wells 
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could  be  used  between  100  and  200  feet  in  depth,  with  a  water  level 
▼  estimated  at  60  feet  below  the  surface. 

Pumping  Stations.  Pumping  stations  would  be  re¬ 
quired  for  the  water  supply  systems  in  all  General  Areas.  The  river 
gradients  and  terrain  are  comparatively  flat,  therefore,  the  pump¬ 
ing  head  would  be  low.  Since  the  river  gradients  are  flat,  it 
would  .not  be  economical  to  extend  the  intake  upstream  to  a  point 
where  gravity  flow  could  be  obtained.  For  a  unit  synthetic  liquid 
fuels  plant  requiring  13.1  mgd,  or  20.3  cfs,  the  pumping  station 
would  consist  of  three  electrically  driven  pumps  of  approximately 
8-mgd  capacity  each,  with  auxiliary  stand-by  gasoline  engines  for 
two  of'  the  pumps.  The  total  pumping  head  would  vary  for  each  of 
the  several  General  Areas  and  would  depend  upon  the  difference 
in  elevation  between  the  intake  and  the  assumed  plant  location  and 
the  head  loss  due  to  friction  in  the  pipe  line.  In  the  estimates, 
an  additional  allowance  of  50  feet  has  been  made  for  hydraulic 
losses  in  the  treatment  plant  and  for  the  distribution  of  water  in 
the  synthetic  liquid  fuels  plant. 

Aqueducts .  A  30-inch  pressure  pipe  is  proposed 
along  the  most  prcT5aTljTe  route  from  the  water  works  intake  to  the 
assumed  plant  location.  In  a  few  instances,  canals  might  be  used 
advantageously.  However,  the  feasibility  and  desirability  of  canals 
could  not  be  determined  without  a  detailed  investigation  in  the 
^  field  and  the  difference  in  cost  between  a  canal  or  pipe  line  for 
^  the  transmission  of  relatively  small  quantities  of  water  would  not 
be  considerable.  In  the  Areas  where  surface  water  would  not  be  used 
for  domestic  purposes,  a  27-lnch  pipe  line  is  assumed. 

Electric  Power  Transmission  Lines  and  Substations. 

It  is  assumed  that  electric  power  for  operating  the  pumps  would  be 
generated  at  the  synthetic  liquid  fuels  plant  and  would  be  trans¬ 
mitted  to  the  pumping  station  by  means  of  a  power  transmission  line 
extending  along  the  pipe  line  right-of-way.  The  cost  of  power  de¬ 
livered  to  the  pumping  station,  estimated  in  this  manner,  would  be 
substantially  the  same  as  the  cost  of  power  available  from  the 
several  utility  companies  in  Illinois.  There  are  no  existing  or 
proposed  Federal  hydroelectric  power  projects  in  Illinois  from 
which  low-cost  power  might  be  obtained. 

Storage  Basin  at  Assumed  Plant  Site.  A  13 -mill ion- 
gallon  storage  'basin,  equal  to  one  day’s  supply,  is  included  to  pro¬ 
vide  a  reserve  source  of  water  in  the  event  of  pump  failures  or  a 
break  in  the  pipe  line  and  also  to  serve  as  a  settling  basin  for 
the  removal  of  turbidity  during  periods  of  high  water.  It  is  ex¬ 
pected  that  the  settled  water  from  the  basin  would  be  of  suitable 
quality  for  cooling  purposes  and  for  coal  preparation.  An  11- 
million-gallon  reservoir  is  provided  where  the  domestic  water  is 
supplied  from  wells. 
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Filter  Plant.  Filtered  water  would  be  required  in 
^  cost  instances  Tor  the  domestic  water  supply,  for  the  sanitary  water 
In  plant  and  mine,  for  boiler  make-up,  and  for  other  minor  process 
uses.  It  is  estimated  that  3.5  mgd,  or  27  percent  of  the  total 
supply,  would  require  filtration.  A  filter  plant  of  5-mgd  capacity 
is  included  in  order  to  take  care  of  peak  demands,  particularly  dur¬ 
ing  the  summer  months  when  domestic  requirements  might  be  unusually 
high.  The  cost  of  filtered  water  storage  is  included  in  the  treat¬ 
ment  plant  estimates.  No  allowance  Is  made  for  softening  of  boiler 
water  since  this  is  considered  a  process  cost.  In  those  Areas  where 
domestic  water  supplies  would  be  obtained  from  wells,  two  filter 
plants  are  Included,  a  3-mgd  plant  for  iron  removal,  softening, 
etc.,  for  domestic  water  supply,  and  a  2-mgd  filter  plant  for  the 
treatment  of  process  water. 


Costs  of  Water  supply  Projects  for 
Suitable  General  Areas 


Total  construction  costs  and  annual  costs  have  been  esti¬ 
mated  on  the  basis  of  prices  prevailing  as  of  March  1950.  Since  it 
is  assumed  that  water  supply  for  a  synthetic  liquid  fuel  plant* s 
supporting  population  would  be  paid  for  by  the  consumers,  these 
costs  have  been  allocated  between  domestic  and  process  supply  on 
the  basis  of  use.  It  is  to  be  noted  that  about  55  percent  of  the 
filter  plant  costs  is  chargeable  to  domestic  supply,  whereas  only 
about  15  percent  of  the  other  water  supply  components  is  allocated 
to  domestic  consumers. 


Capital  Costs.  Construction  cost  estimates  are  based  on 
works  necessary  for  a  single  unit  synthetic  liquid  fuels  plant. 

The  indicated  cost  trends  for  large  water  supplies  for  full  'develop¬ 
ment  of  the  fuel  resources  are  approximate  since  they  assume  full 
development  at  one  time.  Step-by-step  construction  over  a  period 
of  many  years  is  more  likely,  and  the  savings  in  water  costs  in¬ 
dicated  for  an  immediate  full-scale  development  could  not  be  rea¬ 
lized  in  many  instances.  All  construction  cost  estimates  Include  an 
allowance  of  about  20  percent  for  engineering  and  contingencies. 


Annual 

been  estimated 


as 


Costs . 
follows 


The  principal  elements  of  annual  cost  have 


Power.  Electric  power  required  for  pumping  the  water 
from  the  source  to  the  assumed  plant  site  is  based  upon  a  wire-to- 
water  efficiency  of  75  percent  and  a  unit  cost  of  7  mills  per  kilo- 
watthour.  An  allowance  for  transmission  and  transformer  losses  is 
Included  in  the  estimated  power  requirements. 

Labor  and  Superintendence.  This  has  been  estimated 
at  $20,000  per  year  in  all  areas  except  those  using  ground  water 
for  domestic  supply  where  it  is  estimated  as  $23,000  per  year. 

Miscellaneous  Supplies  and  Repairs.  These  have  been 
estimated  at  $5,000  per  year  in  all  areas  except  those  using  ground 
water  for  domestic  supply  where  it  is  estimated  at  $5,800. 
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Filtration.  It  is  recognized  that  chemical  costs 
would  vary  substantially  in  the  several  areas.  However,  a  total 
unit  operating  cost  of  $15  per  million  gallons  is  assumed  to  be 
representative  of  filter  plant  costs  in  the  region.  This  figure 
includes  all  operating  costs,  such  as  labor,  chemicals,  super¬ 
vision,  repairs  and  maintenance. 


Fixed  Charges.  Property  taxes  and  insurance  have 
been  taken  as  one  percent  of  the  total  depreciable  capital  costs. 
Depreciation  is  estimated  on  a  straight-line  basis,  with  a  40-year 
life  assumed  for  major  structures,  such  as  dams,  buildings  and 
pipe  lines;  and  a  20-year  life  for  equipment,  such  as  motors, 
pumps  and  transformers.  Return  on  the  investment  or  interest 
is  not  included  in  the  fixed  charges  for  water  supply,  so  the 
estimates  show  the  cost  of  water  without  this  item.  There  is 
shown,  however,  the  additional  cost  to  water  supply  which  would 
be  incurred  if  interest  at  one  percent  were  included. 


Costs  of  Water  by  Suitable  General  Areas 


The  paragraphs  following  include  a  brief  description  of 
water  supply  developments  for  each  General  Area,  with  a  summary 
statement  of  the  estimated  construction  costs  and  annual  costs 
allocated  between  domestic  and  process  water  supply,  A  unit  water 
cost  per  barrel  of  product  is  shown  which  includes  only  that  water 
properly  chargeable  to  process  and  mining.  The  cost  trends  for 
complete  development  of  ail  the  fuel  resources  are  also  indicated. 
A  more  detailed  summary  of  the  water  supply  costs  for  each  Gen¬ 
eral  Area  is  shown  on  Exhibit  No.  26  and  a  map  of  the  water  sup¬ 
ply  plan  for  each  General  Area  is  shown  on  Exhibit  No.  27. 

Southeastern  Grundy  -  General  Area  No.  1.  Cost  esti¬ 
mates  for  this  Area  are  based  upon  an  intake  and  pumping  station 
for  process  water  on  the  Illinois  River,  a  6-mile  pipe  line  to 
the  assumed  plant  site,  a  storage  basin,  and  treatment  works.  A 
separate,  deep  rock  well  supply  and  treatment  works  for  domestic 
supply'  are  included.  The  estimated  costs  for  a  single  unit  syn¬ 
thetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26  are: 


i 


d 


I  '  ' 


•0*0^ 


Water-supply  Costs 
(As  of  March  31/  195i0) 


Construction 

Costs 


Annual  Costs 


Process 

Domestic 


Total 


$1,301,000 
605 , 000 

$1,906,000 


$105,310 

57,050 

$162,360 


Cost  of  water  for  process  use  -  $0,029  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,004. 


Pull  development  of  the  coal  resources  in  the  Area  with  a 
daily  production  of  13,000  barrels  of  synthetic  liquid  fuels  would 
require  22  cfs  of  process  water  and  4  cfs  for  domestic  needs.  The 
process  water  could  be  obtained  from  the  Illinois  River  at  about  10 
percent  smaller  unit  cost  than  for  the  10,000-barrel  plant. 

La  Salle-Grundy  -  General  Area  No.  2.  Cost  estimates  for 
this  Area  are  based  upon  an  intake  and  pumping  station  for  process 
water  on  the  Illinois  River  below  the  Marseilles  Dam,  a  1-mile  pipe 
line  to  the  assumed  plant  site,  a  storage  basin,  and  treatment  works. 
A  separate,  deep  rock  well  supply  and  treatment  works  for  domestic 
supply- are- included.  The  estimated  costs  for  a  single  unit  syn¬ 
thetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are: 

Water-supply  Costs 
(As  of  March  31,  1950) 


Process 

Domestic 


Total 


Construction 

Costs 

$  632,000 

605,000 

$1,237,000 


Annual  Costs 

$75,020 

57,050 


$132,070 


Cost  of  water  for  process  use  -  $0,021  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,002. 

Full  development  of  the  coal  resources  in  the  Area  with  a 
dally  production  of  21,000  barrels  of  synthetic  liquid  fuels  would 
require  36  cfs  of  process  water  and  7  cfs  for  domestic  needs.  The 
process  water  could  be  obtained  from  the  Illinois  River  at  about  25 
percent  smaller  unit  cost  than  for  the  one  10,000-barrel  plant. 
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Bureau-Putnam  -  General  Area  No.  5.  Cost  estimates  for 
this  Area  are  based  upon  an  intake  and  pumping  station  for  process 
water  on  the  Illinois  River,  a  1-mile. pipe  line  to  the  assumed 
plant  site,  a  storage  basin,  and  treatment  works.  A  separate,  deep 
rock  well  supply  and  treatment  works  for  domestic  supply  are  in¬ 
cluded.  The  estimated  costs  for  a  single  unit  synthetic  liquid 
fuels  plant,  as  shown  on  Exhibit  No.  26,  are; 


Water-supply  Costs 
(As  of  March  31,  1950) 


% 


Construction 

Costs 


Annual  Costs 


Process 

Domestic 


$687,000  $83,570 

605,000  57,050 


Total 


$1,292,000  $140,620 


Cost  of  water  for  process  use  -  $0,023  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,002. 


Pull  development  of  the  coal  resources  in  the  Area  for  the 
daily  production  of  26,000  barrels  of  synthetic  liquid  fuels  would 
require  45  cfs  of  process  water  and  7  cfs  for  domestic  needs.  The 
process  water  could  be  obtained  from  the  Illinois  River  at  about  25 
percent  smaller  unit  cost  than  for  one  10,000-barrel  plant. 


Complete  Development  of  the  Coal  Resources  of  General 
Areas  Nos  .~~1 ,  2,  and  5' 7  If  the  coal  resources  of  the  three  Areas 
were  fully  developed  for  the  daily  production  of  60,000  barrels  of 
synthetic  liquid  fuels  103  cfs  of  process  water  would  be  required. 
Withdrawal  of  this  quantity  of  water  from  the  Illinois  River  would 
reduce  the  minimum  daily  flow  at  Marseilles  by  about  7  percent,  and 
at  Peoria  by  about  4  percent.  If  there  should  be  local  objection  to 
reducing  the  amount  of  water  available  for  diluting  wastes  at  Peoria, 
the  low  flow  could  be  supplemented  from  a  storage  reservoir  on  Covel 
Creek  (Reservoir  No.  32,  Exhibit  Nos.  19  and  27),  in  LaSalle  County. 
The  carrying  charges  on  this  reservoir  when  prorated  against  the 
total  production  of  synthetic  liquid  fuels  plants  in  the  three  Areas 
would  amount  to  about  $0,006  per  barrel  of  fuel  with  about  $0.0018 
per  barrel  added  for  each  1  percent  gross  return  on  Investment. 

Henry  No.  6  -  General  Area  No.  4.  Cost  estimates  for 
this  Area  are  based  upon  a  i5,000-AP  storage  reservoir  on  Spoon 
Creek  (Reservoir  No.  26,  Exhibits  Nos.  19  and  27),  a  pumping  station, 
a  12-mile  pipe  line  to  the  assumed  plant  site,  a  storage  basin,  and 
treatment  works.  The  estimated  costs  for  a  10,000  barrel-per-day 
synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are; 
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Water-supply  Costs 
(As  of  March  31,  1950 ) 


Construction 

Costs  Annual  Costs 


Process 

Domestic 


$4,664,000 

1,026,000 


$238,100 

60,800 


Total  $5,690,000  $298,900 

Cost  of  water  for  process  use  -  $0,065  per  barrel 
of  products.  -Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,013. 


Full  development  of  the  coal  resources  in  the  Area  for  syn¬ 
thetic  liquid  fuels  would  support  a  daily  production  of  24,000  bar¬ 
rels  of  fuel  and  would  require  49  cfs  of  water.  The  reservoir  on 
Spoon  Creek  could  be  increased  in  capacity  to  furnish  this  quantity 
of  water.  The  unit  cost  of  water  for  a  development  of  this  size  then 
would  be  about  25  percent  less  than  for  the  10,000-barrel-per-day 
plant . 


Northern  Knox  -  General  Area  No.  5.  Cost  estimates  for 
^  this  Area  are  based  upon  a  water  supply  from  a  21,000-AF  storage 

reservoir  on  Walnut  Creek,  (Reservoir  No.  25,  Exhibit  No.  19  and  27), 
a  pumping  station,  a  3-1/2 -mile  pipe  line  to  the  assumed  plant  site, 
a  storage  basin,  and  treatment  works.  The  estimated  costs  for  a 
10,000-barrel  synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No. 
26,  are: 

Water-supply  Costs 
(As  of  March  31,  1950) 


Process 

Domestic 


Construction 

Costs 

$4,068,000 

922,000 


Annual  Costs 

$208,540 

55,660 


Total 


$4,990,000 


$264,200 


Cost  of  water  for  process  use  $0,057  per  barrel  of 
products.  Increase  cost  per  barrel  for  each  1 
percent  gross  return  on  investment  -  $0,011. 


Full  development  of  the  coal  resources  in  the  Area  for 
synthetic  liquid  .fuels  would  support  a  daily  production  of  13,000 
Darrels  of  fuel  and  would  require  26  cfs  of  water-.  The  reservoir 
on  Walnut  Creek  could  be  increased  in  capacity  to  furnish 'this  quan- 
“  water.  The  unit  cost  of  water  then  might  be  about  10  per¬ 

cent  less  than  that  for  a  single  10,000-barrel  plant. 
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Marshall  -  General  Area  No,  6.  Coal  resources  In  this 
Area  are  sufficient  for  the  production  of  only  8,000  barrels  of 
synthetic  liquid  fuels  daily  by  the  coal  synthine  process,  and 
10  000  barrels  by  the  coal  hydrogenation  process.  Nevertheless , 
cost  estimates  for  this  Area  are  based  upon  a  20-cfs  water-supply 
system.  The  estimates  include  an  intake  and  pumping  station  ior 
process  water  on  the  Illinois  River,  an  11-mile  pipe  line  to  the 
assumed  plant  site,  a  storage  basin,  and  treatment  works.  A 
separate,  deep  rock  well  supply  and  treatment  works  for  domestic 
use  are  included.  The  estimated  costs,  as  shown  on  Exhibit  No. 

26,  are: 


Water-supply  Costs 
(As  of  March  £1 ,  1350 ) 


Construction 

Costs  Annual  Costs 


Process 

Domestic 


$2,090,000 

605,000 


$163,500 

57,050 


Total 


$2,695,000  $220,550 


Cost  of  water  for  process  use  -  $0,045  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,006. 


Peoria  -  General  Area  No.  7.  Cost  estimates  for  this 
Area  are  based  upon  an  intake  and  pumping  station  for  process  wa^er 
on  the  Illinois  River,  a  2-l/2-mile  pipe  line  to  the  assumed  plant 
site,  a  storage  basin,  and  treatment  works.  A  separate,  drift  well 
supply  and  treatment  works  for  domestic  purposes  are  included,  me 
estimated  costs  for  a  single  unit  synthetic  liquid  fuels  plant,  as 
shown  in  Exhibit  No.  26,  are: 


Water-supply  Costs 
(As  of  March  31,  I960) 


Construction 

Costs  Annual  Costs 


Process  $  971,000.  $  109,210 

Domestic  450 ,  00Q  58 , 200 

Total  $1 , 401 ,000  $  147 , 410 

Cost  of  water  for  process  use  -  $0,030  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,003. 

Pull  development  of  the  coal  resources  In  this  Area  with 
a  daily  production  of  51,000  barrels  of  synthetic  liquid  fuels  wou 
require  88  cfs  of  process  water  and  15  cfs  for  domestic  needs.  Tne 
process  water  could  be  obtained  from  the  same  source  at  about  25 
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percent  less  unit  cost  than  for  a  10,000-barrel  plant.  The  removal 
of  86  cfs  from  the  Illinois  River  at  this  point  would  reduce  the 
Iwater  available  for  dilution  of  wastes  below  Peoria  and  might  give 
rise  to  local  objection.  This  would  be  most  likely  if  other  Areas 
taking  water  from  the  Illinois  River  above  Peoria  were  developed 
simultaneously .  The  low  flows  of  the  Illinois  River  could  be  aug¬ 
mented  for  synthetic  liquid  fuels  requirements  from  storage  avail¬ 
able  for  water-supply  purposes  in  the  proposed  Jubilee  flood  control 
reservoir  on  Kickapoo  Creek  {Reservoir  A,  Exhibits  Nos.  20  and  27) 
in  the  event  the  Corps  of  Engineers  should  find  its  construction 
feasible.  The  prorated  cost  of  the  21,000  AF  of  storage  required 
for  low  flow  regulation  would  amount  to  about  $0.0025  per  barrel  of 
fuel  with  about  $0.0018  per  barrel  added  for  each  1  percent  gross 
return  on  investment.  In  the  event  of  a  large  scale  synthetic  liquid 
fuels  development  within  the  Area,  it  Is  unlikely  that  enough  water 
for  domestic  purposes  could  be  obtained  from  wells.  In  this  case, 
the  domestic  water  requirements  could  probably  be  obtained  directly 
from  the  Jubilee  Reservoir.  If,  as  stated  before,  the  Jubilee  Reser¬ 
voir  should  not  be  built,  or  if  Its  storage  should  be  allocated  for 
other  purposes,  storage  reservoirs  at  somewhat  higher  unit  costs  on 
tributaries  further  upstream  on  the  Illinois  River  might  be  developed 
to  supplement  low  flow. 


Fulton-Knox  -  General  Area  No.  8.  Co3t  estimates  for  this 
Area  are  basecTUpon  a  waTer  supply  utilizing  27,000  AF  of  storage 
in  the  proposed  London  Mills  Reservoir,  on  the  Spoon  River  (Reser¬ 
voir  B,  Exhibits  Nos.  20  and  27),  now  under  consideration  by  the 
%Corps  of  Engineers  for  flood  control.  The  estimates  include,  in  ad¬ 
dition,  a  pumping  station,  a  7 -mile  pipe  line  to  the  assumed  plant 
3ite,  a  storage  basin,  and  treatment  works.  The  estimated  costs  for 
a  10,000-barrel  per  day  synthetic  liquid  fuels  plant,  as  shown  on 
Exhibit  No.  26,  are: 

Water-supply  Costs 
( ksTot  March  3I7T-9SQ ) 

Construction 

Costs  Annual  Costs 


Process 

Domestic 

Total 


$4,581,000 

1 A011,000 

$5,592 ,000 


$229,970 

59,550 


$289,520 


Cost  of  water  for  process  use  -  $0,065  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,015. 

For  comparative  purposes,  the  cost  of  storage  is  based  on 
construction  of  a  small  reservoir,  adequate  for  synthetic  liquid 
>uels  water  supply  alone.  If  the  London  Mills  Reservoir  were  con¬ 
structed  to  provide  flood  control  and  a  water  supply  for  a  synthetic 
^liquid  fuels  plant,  the  cost  of  storage  chargeable  to  such  a  plant 
would  be  substantially  less,  resulting  in  a  water-works  cost  of 
aDout  50  percent  of  that  indicated  in  the  preceding  table.  Water 
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might  be  economically  obtained  from  the  Illinois  River  if  storage 
was  not  available  for  synthetic  liquid  fuels  in  the  London  Mills 
Reservoir. 

Full  development  of  the  coal  resources  in  the  Area  with 
a  daily  production  of  29,000  barrels  of  synthetic  liquid  fuels  would 
require  59  cfs.  This  quantity  of  water  could  be  obtained  by  utiliz¬ 
ing  42,000-AF  of  the  62,000-AF  available  for  water  supply  and  naviga¬ 
tion  in  the  proposed  London  Mills  Reservoir.  The  unit  cost  would  be 
about  50  percent  of  the  cost  of  water  for  the  single  unit  synthetic 
liquid  fuels  plant. 

If  the  London  Mills  Reservoir  should  not  be  built  or  if 
its  storage  should  be  allocated  for  other  purposes,  water  could  be 
obtained  from  the  Illinois  River,  21  miles  distant  at  slightly 
higher  costs  for  construction  and  per  barrel  of  products. 

Vermilion  -  General  Area  No.  9.  Cost  estimates  for  this 
Area  are  based  on  a  water  supply  from  a  25,000-AF  storage  reser¬ 
voir  on  the  Middle  Fork  of  the  Vermilion  River  (Reservoir  No.  39, 
Exhibit  Nos. 19  and  27),  a  pumping  station,  a  9-1/2-mile  pipe  line 
to  the  assumed  plant  site,  a  storage  basin,  and  treatment  works. 

The  estimated  costs  for  a  single  unit  synthetic  liquid  fuels  plant, 
as  shown  on  Exhibit  No.  26,  are: 


Water-supply  Costs 

(As  of 

March  31,  1950) 

Construction 

Costs 

Annual  Costs 

Process 

Domestic 

$4,945,000 

1,075,000 

$236,010 

60,390 

Total 

$6,020,000 

$296,400 

Cost  of  water  for  process  use  -  $0,065  per  barrel  of 
products.  Increase  cost  per  barrel  for  each  1  per¬ 
cent  gross  return  on  investment  -  $0,014* 

Full  development  of  the  coal  resources  in  the  Area  with  a 
daily  production  of  43,000  barrels  of  synthetic  liquid  fuels  would 
require  37  cfs.  The  reservoir  on  the  Middle  Fork  of  the  Vermilion 
River  could  be  increased  in  capacity  to  furnish  this  amount.  The 
estimated  unit  cost  for  water  of  a  development  of  this  size  would 
be  approximately  50  percent  of  the  unit  cost  of  water  for  a  single 
10,000-barrel  plant  because  of  the  use  of  larger  pipe  and  larger 
plant  units. 


Logan  -General  Area  No.  10.  Cost  estimates  for  this  Area 
are  based  "on  a  water  supply  from  Salt  Creek,  utilizing  20,000-AF  of 
storage  in  the  proposed  Kenney  flood  control  reservoir,  17  miles 
east  of  the  assumed  plant  site,  in  DeWitt  County.  Water  for  syn¬ 
thetic  liquid  fuels  plant  use  could  be  let  down  from  the  Kenney 
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Reservoir  (Reservoir  G,  Exhibit  Nos.  20  and  27)  and  withdrawn  from 
^calt  Creek-  at  an  intake  1/2  mile  from  the  assumed  plant  site.  The 
cost  estimates  include  the  pumping  station,  the  1/2  mile  pipe  line 
to  the  assumed  plant  site,  a  storage  basin,  and  treatment  works. 

The  estimated  costs  for  a  single  unit  synthetic  liquid  fuels  plant, 
as  shown  on  Exhibit  No.  26,  ares 


Water-supply  Costs 
(As  of  March  5l ,  I5b0 ) 


Construction 

Costs 

Annual  Costs 

Process 

$3,783,000 

$173,790 

Domestic 

872,000 

49 ,660 

Total 

^4^655^000 

$223,450 

Cost  of  water  for  process  use  -  $0,048  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,010. 

For  comparative  purposes,  the  cost  of  storage  is  based  on 
construction  of  a  small  reservoir  adequate  for  synthetic  liquid 
A^uels  water  supply  alone.  If  the  Kenney  reservoir  were  constructed 
*co  provide  flood  control  and  a  water  supply  for  a  synthetic  liquid 
fuels  plant,  the  cost  of  storage  chargeable  to  such  a  plant  would  be 
substantially  less  resulting  in  a  water-works  cost  of  about  50  per¬ 
cent  of  that  indicated  in  the  preceding  table. 

Full  development  of  the  coal  resources  in  the  Area  for  syn¬ 
thetic  liquid  fuels  would  support  a  daily  production  of  21,000  bar¬ 
rels  and  would  require  43  cfs.  This  quantity  of  water  could  be  ob¬ 
tained  by  utilizing  31,000  AF  of  the  34,000  AF  available  for  water 
supply  and  navigation  in  the  proposed  Kenney  Reservoir.  The  unit 
cost  would  be  about  75  percent  of  the  cost  of  water  for  the  single 
unit  synthetic  liquid  fuels  plant  water  supply.  If  storage  should 
not  be  available  from  the  proposed  Kenney  Reservoir,  water  would 
have  to  be  obtained  from  the  Illinois  River  or  other  distant  source 
at  a  much  higher  unit  cost. 

Macon  -  General  Area  No.  11..  Cost  estimates  for  this  Area 
are  based  on  a  water  supply- from  a  24,000-AF  storage  reservoir  on 
West  Okaw  River,  (Reservoir  No.  12,  Exhibits  Nos.  19  and  27),  a 
pumping  station,  a  28-mile  pipe  line  to  the  assumed  plant  site,  a 
storage  basin,  and  treatment  works.  The  estimated  costs  for 'a 
single  unit  synthetic  liquid  fuels  plant,  as  shown  in  Exhibit  No. 

26,  are: 
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Water-supply  Costs 
(As  of  March  31,  1950) 


-  -  - - -  ~  — 

Construction 

Costs 

Annual  Costs 

Process 

Domestic 

$6,955,000 

'1,425,000 

$321,710 

75,190 

Total 

$8,380,000 

$396,900 

Cost  of  water  for  process  use  -  $0,088  per 
barrel  of  products.  Increase  cost  per  bar¬ 
rel  for  each  1  percent  gross  return  on 
investment  -  $0,019. 

Pull  development  of  the  coal  resources  in  the  Area  with 
a  daily  production  of  21,000  barrels  of  synthetic  liquid  fuels 
would  require  43  cfs.  This  supply  could  be  obtained  most  eco¬ 
nomically  by  building  a  pipe  line  direct  to  the  Illinois  River 
which  would  yield  a  unit  cost  approximately  25  percent  less  than 
that  indicated  for  the  supply  from  the  West  Okaw  River  for  a 
single  10,000-barrel-per-day  plant. 


Surplus  water  would  not  be  available  from  the  proposed 
Oakley  flood  control  reservoir  and  there  is  no  excess  in  Lake  De¬ 
catur.  The  city  of  Decatur  has  requested  that  when  Oakley  Reser¬ 
voir  is  built,  a  pool  for  water  supply  be  included.  The  proposed 
Kenney  flood  control  reservoir  north  of  the  Area  might  be  used  for 
a  small  development  unless  all  of  the  storage  capacity  was  re¬ 
quired  in  connection  with  the  development  in  Area  No.  10. 

Menard  -  General  Area  No.  12.  Cost  estimates  for  this 
Area  are  based  upon  a  23,100-AF  reservoir  on  Richland  Creek 
(Reservoir  No.  22,  Exhibit  Nos.  19  and  27),  from  which  process 
water  would  be  let  down  to  an  intake  located  near  the  assumed 
plant  site  on  the  Sangamon  River,  a  pumping  station,  a  1/2-mile 
pipe  line,  a  storage  basin,  and  treatment  works.  Water  for  domes¬ 
tic  purposes  would  be  piped  directly  from  the  Richland  Creek  Reser¬ 
voir  to  its  point  of  use.  The  estimated  costs  for  a  single  unit 
synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are: 


Water-supply  Costs 
(As  of  March  31,  1950) 


Construction 

_ Costs  ~  Annual  Costs 


Process 

Domestic 


$3,671,000 

854,000 


$201,370 

54,380 


Total  $4,525,000  $255,750 

Cost  of  water  for  process  use  -  $0,055  per  barrel 
J  products.  Increase  cost  per  barrel  for  each 

1  percent  gross  return  on  investment  -  $0,010. 
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Full  development  of  the  coal  resources  In  the  Area  with 


a  dally  production  of  35,000  barrels  of  synthetic  liquid  fuels 
would  require  60  cfs  of  process  water  and  11  cfs  for  domestic  need3. 
The  process  water  required  in  excess  of  that  for  a  single  unit  plant 
could  be  obtained  from  the  Illinois  River  at  about  the  same  unit  cost 
because  of  the  use  of  larger  pipe  and  larger  plant  units.,  Reservoirs 
for  supplementing  low  flows  In  this  section  of  the  Illinois  River,  are 
not  required  because  there  is  no  considerable  pollution  downstream 
and  because  the  navigation  requirements  would  not  be  affected  by 
the  withdrawal  of  the  necessary  quantities  of  water.  The  total 
domestic  water  requirement  for  a  full  development  of  the  coal  re¬ 
sources  in  this  area  could  be  obtained  from  the  Richland  Creek 
Reservoir. 


Sangamon  -  General  Area  No.  13.  Cost  estimates  for  this 


Area  are  basedHupon  a  water  supply  from  an  18,500-AF  storage  reser¬ 
voir  on  Lick  Creek  (Reservoir  No.  23,  Exhibit  Nos.  19  and  27),  a 

pumping  station,  a  3-mile  pipe  line  to  the  assumed  plant  site,  a 

storage  basin,  and  treatment  works.  The  estimated  costs  for  a  single 

unit  synthetic  liquid  fuels  plant  as  shown  on  Exhibit  No.  26,  ares 


Water-supply  Costs 
(As  of  March  31,  I960) 


Construction 

Costs  Annual  Costs 


$3,961,000  $  184,270 

903,000  51 o 470 


Process 

Domestic 


Total  $4,864 ,000  $  255,740 


Cost  of  water  for  process  use  -  $0,050  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,011. 


If  the  full  coal  resources  of  the  Area  were  developed  to 


produce  187,000  barrels  of  synthetic  liquid  fuels  daily,  379  cfs 
of  water  would  be  required.  Some  of  this  water  could  be  obtained 
by  raising  the  reservoir  on  Lick  Creek.  The  full  requirements  could 
be  met,  in  any  event,  by  the  construction  of  a  pipe  line  40  to  50 
miles  long  to  the  Illinois  River.  It  is  estimated  that  the  unit 
cost  for  such  a  development  would  be  about  25  percent  les3  than  the 
cost  for  building  the  smaller  supply  on  Lick  Creek. 


if  the  Illinois  River  was  used  for  a  very  large  develop¬ 


ment  in  Sangamon  County,  other  sources  would  have  to  be  developed 
for  domestic  requirements.  Lake  Springfield  (Reservoir  Q,  Exhibit 
N°.  27),  which  Is  the  source  of  water  supply  for  t-hfe  city  of  Spring- 
field,  has  some  capacity  in  excess  of  present  needs,  and  it  is 
)  estimated  that  15  to  20  cfs  could  be  obtained  for  domestic  supplies 
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from  the  lake.  The  additional  water  for  domestic  purposes  could 
be  obtained  from  the  Rochester  Dam  if  it  is  constructed,  or  from 
the  Lick  Creek  Reservoir. 


Northern  Christian  -  General  Area  No.  14.  Cost  esti¬ 


mates  for  this  Area  are  based  upon  a  water "supply  from  a  21,000-AF 
storage  reservoir  on  the  South  Fork  of  Sangamon  River  (Reservoir  No. 
24,  Exhibits  Nos.  19  and  27),  a  pumping  station,  a  5-mile  pipe  line 
to  the  assumed  plant  site,  a  storage  basin,  and  treatment  works. 

The  estimated  costs  for  a  single  unit  synthetic  liquid  fuels  plant, 
as  shown  on  Exhibit  No.  26,  ares 


Water-supply  Costs 
(As  of  March  31,  1950) 


Construction 

Costs  Annual  Costs 


Process 

Domestic 


959,000  55,750 


Total  $5 , 104,000  $251 , 540 


Cost  of  water  for  process  use  -  $0,054  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,011. 


If  the  coal  resources  of  the  Area  were  fully  developed, 
106,000  barrels  of  synthetic  liquid  fuels  could  be  produced  daily, 
and  215  cfs  of  water  would  be  required.  'The  reservoir  on  the  South 
Fork  of  the  Sangamon  River  could  be  increased  in  capacity  to  yield 
.45  cfs,  and  the  remaining  170  cfs  might  be  obtained  from  the  pro¬ 
posed  Shelbyville  flood  control  reservoir  (Reservoir  N,  Exhibits 
Nos.  20  and  27),  on  the  Kaskaskia  River,  28  miles  distant.  As 
presently  planned  by  the  Corps  of  Engineers,  the  Shelbyville  Reser¬ 
voir  will  have  180,000  AF  of  storage  capacity  in  excess  of  flood 
control  requirements  and  the  usual  conservation  pool.  A  total  of 
160,000  AF  would  have  to  be  allocated  to  synthetic  liquid  fuels  in 
order  to  assure  a  supply  of  170  cfs.  On  the  assumption • that  this 
type  of  development  would  be  possible,  the  unit  cost  of  water  for 
the  full  development  of  the  resources  would  be  about  25  percent 
less  than  the  unit'  cost  for  a  single  10,000-barrel-per-day  plant. 


Southeastern  Montgomery  -  General,  Area.  No.  15.  Cost 


estimates  Tor  this  Area  are'  baseoL  upon  a  water  supply  from  a  25,000 
AF  storage  reservoir  on  Ramsey  Creek,  (Reservoir  No.  9,  Exhibits 
Nos.  19  and  27),  a  pumping  station,  a  15-mile  pipe  line  to  the  as¬ 
sumed  plant  site,  a  storage  basin,  and  treatment  works.  The  esti¬ 
mated  costs  for  a  sipgle  unit  synthetic  liquid  fuels  plant  as  shown 
on  Exhibit  No.  26,  are: 
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Water-supply  Costs 
(As  of  March  31,  1950) 


Construction 

Costs  Annual  Costs 


Process 

Domestic 


$5,226,000  $251,520 

1 , 124,000  63,080 


Total  $6,550,000  $314,600 


Cost  of  water  for  process  use  -  $0,069  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,014. 


Full  development  of  the  coal  resources  of  the  Area  to 


yield  143,000  barrels  of  synthetic  liquid  fuels  daily  would  require 
289  cfs  of  water.  The  capacity  of  the  Ramsey  Creek  Reservoir  could 
be  increased  slightly  to  yield  23  cfs.  An  additional  80  cfs  could 
be  obtained  by  the  construction  of  reservoirs  on  the  Middle  Fork  of 
Shoal  Creek,  on  Becks  Creek  and  on  Big  Creek  (Reservoir  Nos.  5,  11, 
and  10,  Exhibits  Nos.  19  and  27).  The  remaining  186  cfs  would  have 
to  be  obtained  from  the  Mississippi  River  at  a  point  just  above  the 
couth  of  the  Missouri  River.  The  unit  cost  of  water  on  such  a 
large-scale  development  would  be , approximately  25  percent  less  than 
the  unit  cost  indicated  for  a  single  10,000-barrel-per-day  plant. 

If  the  coal  resources  in  this  Area  and  other  adjacent  areas 
taking  water  from  the  Mississippi  River  were  developed  concurrent¬ 
ly  for  synthetic  liquid  fuel  purposes,  the  total  draft  of  Mississippi 
River  water  might  be  so  great  as  to  require  regulation  during  drought 
periods.  It  is  estimated  that  storage  capacity  of  86,000-AF  would  be 
required  to  provide  the  186  cfs  needed  in  this  Area  to  avoid  affect¬ 
ing  the  low  flows  of  the  Mississippi  River.  There  are  numerous  sites 
available  for  the  construction  of  reservoirs.  It  is  estimated  that 
the  carrying  costs  on  two  such  reservoirs  on  Piasa  and  Otter  Creeks, 
(Reservoir  Nos.  14  and  15,  Exhibit  Nos.  19  and  11),  which  together 
would  provide  the  necessary  storage,  would  be  approximately  $0,010 
per  barrel  of  fuel  with  about  $0,003  per  barrel  added  for  each  1 
percent  gross  return  on  the  investment. 


Macoupin  -  General  Area  No.  16.  Cost  estimates  for  this 


Area  are  based  upon  a  water  supply  "from  a  22,000-AF  storage  reser¬ 
voir  on  West  Fork  of  Shoal  Creek  (Reservoir  No.  6,  Exhibit  Nos.  19 
and  27),  a  pumping  station,  a  6-mile  pipe  line  to  the  assumed  plant 
aite,  a  storage  basin,  and  treatment  works.  The  estimated  costs  for 
a  single  unit  synthetic  liquid  fuels  plant,  as  shown  in  Exhibit  No. 
26,  are: 


. 
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Water-supply  Costs 
(As  of  March  31,  1950) 


Construction 

Costs 

Annual  Costs 

Process 

$4,245,000 

$207,210 

Domestic 

953,000 

55,470 

Total 

$5,198,000 

$262,680 

Cost  of  water  for  process  use  -  $0,057  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,012. 


If  the  coal  resources  of  the  Area  were  fully  developed 
to  yield  218,000  barrels  of  synthetic  liquid  fuels  daily,  441  cfs 
would  be  required.  A  total  yield  of  178  cfs  could  be  obtained  from 
the  reservoir  on  the  West  Fork  of  Shoal  Creek  and  from  reservoirs 
on  Otter  and  Macoupin  Creeks  (Reservoirs  Nos.  16  and  17,  Exhibit 
Nos.  19  and  27).  The  Macoupin  Creek  site  had  been  considered  by 
the  Corps  of  Engineers  for  flood  control  purposes.  , The  additional 
263  cfs  required  would  have  to  be  obtained  from  the  Mississippi 
River,  approximately  41  miles  from  the  assumed  plant  site.  If  all 
of  the  water  required  were  obtained  initially  from  the  Mississippi 
River,  the  unit  cost  would  be  less  than  50  percent  of  the  cost  for 
the  single  10,000-barrel-per-day  plant. 

The  withdrawal  of  263  cfs  from  the  Mississippi  River  near 
Alton  would  require  the  construction  of  storage  reservoirs  for  pro¬ 
viding  water  for  synthetic  liquid  fuel  purposes  during  drought 
periods  when  the  entire  flow  of  the  Mississippi  River  was  required 
for  navigation.  There  are  numerous  reservoir  sites  which  might  be 
developed  for  such  low-flow  augmentation  for  this  Area,  among  which 
is  a  site  on  McKee  Creek  (Reservoir  No.  19,  Exhibit  Nos.  19  and  11) 
in  Brown  County.  If  the  carrying  charges  on  such  a,  reservoir  were 
assessed  against  the  synthetic  liquid  fuels  production  thaLt  could 
be  suppdrted  by  it,  the  unit  cost  for  river  regulation  would  be 
$0.00'6'per  barrel  of  fuel  with  about  $0.0018  per  barrel  added  for 
each  1  percent  return  on  the  investment. 

Madison  -  General  Area  No.  17.  The  cost  estimates  for 
this  Area  are  based  on  an  Intake  and  pumping  station  on  the  Miss¬ 
issippi  River  just  above  the  mouth  of  the  Missouri,  a  13-1/2 -mile 
pipe  line  to  the  assumed  plant  site,  a  storage  basin,  and  treatment 
works.  The  estimated  costs  for  a  single  unit  synthetic  liquid 
fuels  plant  as  shown  on  Exhibit  No.  26,  are: 
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Water-supply  Costs 
( As  of  March  31,  1950 ) 


Process 

Domestic 


Construction 

Costs 

$2,064,000 

574,000 


Annual  Costs 

$146,000 

44,780 


Total 


$2,658,000  $190,780 


Cost  of  water  for  process  use  -  $0,040  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,006. 

Full  development  of  the  coal  resources  of  the  Area  with  a 
dally  production  of  53,000  barrels  would  require  107  cfs.  This  quan¬ 
tity  of  water  could  be  obtained  from  the  Mississippi  River  at  about 
50  percent  smaller  unit  costs  because  of  the  use  of  larger  pipe  and 
larger  plant  units. 

In  the  event  of  a  large-scale  synthetic  liquid  fuels  de¬ 
velopment  along  this  section  of  the  Mississippi  River,  several  reser¬ 
voir  sites  such  as  the  one  on  Indian  Creek  in  Morgan  County  (Reser¬ 
voir  No.  20,  Exhibit  Nos.  19  and  11),  are  available  to  provide  river 
regulation  during  periods  of  low  flow.  It  is  estimated  that  the  cost 
of  such  river  regulation  assessed  against  the  cost  of  synthetic 
liquid  fuels  in  this  Area  would  amount  to  $0,010  per  barrel  of  fuel 
with  about  $0.0018  per  barrel  added  for  each  1  percent  return  on  the 
investment . 

Bond  -  General  Area  No.  18.  Cost  estimates  for  this  Area 
are  based  on  a  water  supply  from  a  23,000-AF  storage  reservoir  on 
the  East  Fork  of  Shoal  Creek  (Reservoir  No.  4,  Exhibits  Nos.  19  and 
27),  a  pumping  station,  a  2-1/2 -mile  pipe  line  to  the  assumed  plant 
site,  a  storage  basin,  and  treatment  works.  The  estimated  costs  for 
a  single  unit  synthetic  liquid  fuels  plant  as  shown  on  Exhibit  No. 

26,  are: 

Water-supply  Costs 
(As  of  March  31,  1950) 


Process 

Domestic 


Construction 

Costs 

$4,019,000 

913,000 


Annual  Costs 

$193,550 

52,970 


Total 


$4,952,000  $246,520 


Cost  of  water  for  process  use  -  $0,053  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
_  1  percent  gross  return  on  investment  -  $0,011. 


198 


Full  development  of  the  coal  resources  in  the  Area  with  a 
daily  production  of  24,000  barrels  of  synthetic  liquid  fuels  would 
require  49  cfs.  This  quantity  of  water  could  be  obtained  by  in¬ 
creasing  the  capacity  of  the  reservoir  on  the  East  Fork  of  Shoal 
Creek  to  about  58,000  AF.  The  unit  cost  of  this  development  then 
would  be  about  25  percent  less  than  the  unit  cost  of  water  for  a 
single  10,000  barrel  per  day  plant. 

Clinton  -  General  Area  No.  19 .  Cost  estimates  for  this 
Area  are  based  on  a  water  supply  utilizing  23,000  AF  of  storage  in 
a  reservoir  on  the  East  Fork  of  Kaskaskia  River  (Reservoir  No.  8, 
Exhibits  Nos.  11  and  19).  The  water  would  be  let  down  the  river  to 
an  intake  near  the  assumed  plant  site.  The  estimates  also  include 
a  pumping  station,  a  l/2-mile  pipe  line  to  the  assumed  plant  site, 
a  storage  basin,  and  treatment  works.  The  estimated  costs  for  a 
single  unit  synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No. 
26,  are: 

Water-supply  Costs 
(As  of  March  31,  I960) 


Construction 

Costs  Annual  Costs 


Process 

Domestic 


$3,595,000 

840,000 


$165,010 

48,140 


Total 


$4,455,000  $215,150 


Cost  of  water  for  process  use  -  $0,045  per  barrel  of 
products.  Increase  cost  per  barrel  for  each  1  per¬ 
cent  gross  return  on  investment  -  $0,010. 


For  comparative  purposes,  the  cost  of  storage  is  based 
on  construction  of  a  small  reservoir  adequate  for  synthetic  liquid 
fuels  water  supply  alone.  If  the  Carlyle  Reservoir  were  constructed 
to  provide  flood  control  and  water  supply  for  a  synthetic  liquid 
fuels  plant,  the  cost  of  storage  would  be  substantially  reduced  re¬ 
sulting  in  a  water-works  cost  of  less  than  40  percent  of  that  in¬ 
dicated  in  the  preceding  table. 

Full  development  of  the  coal  resources  in  the  Area  with  a 
daily  production  of  86,000  barrels  of  synthetic  liquid  fuels  would 
require  174  cfs.  This  quantity  of  water  could  be  obtained  by  util¬ 
izing  183,000  AF  of  the  300,000  AF  of  storage  available  in  the  pro¬ 
posed  reservoir  in  excess  of  flood  control  and  conservation  require¬ 
ments.  The  unit  water  costs  for  full  development  of.  the  coal  re¬ 
sources  would  be  about  half  of  that  for  the  single  10,000-barrel- 
per-day  plant. 

If  the  Carlyle  Reservoir  was  not  built,  or  if  water  was 
not  available  from  it  for  the  production  of  synthetic  liquid  fuels 
sufficient  water  could  be  obtained  from  the  Mississippi  River,  but 
at  considerably  higher  unit  cost. 
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Marlon  -  General  Area  No.  20,  Cost  estimates  for  this 
^Area  are  based  upon  a  water  supply  from  a  24,000-AF  storage  reser- 
^ voir  on  Crooked  Creek  (Reservoir  No.  7,  Exhibits  Nos.  19  and  27), 
a  pumping  station,  a  1-mile  pipe  line  to  the  assumed  plant  site,  a 
storage  oasin,  and  treatment  works.  The  estimated  costs  for  a  single 
unit  synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are: 


Process 

Domestic 


Water-supply  Costs 
( As  of  March  31,  1950 ) 


Construction 

Costs 


Annual  Costs 


•*  $3,829,000 

$179,150 

881,000 

50,550 

Total 

$4,710,000 

$229,700 

Cost  of  water  for  process  use  -  $0,049  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,010. 


Full  development  of  the  coal  resources  in  the  Area  with 
a  daily  production  of  17,000  barrels  of  synthetic  liquid  fuels 
daily  would  require  34  cfs.  The  capacity  of  the  reservoir  on  Crooked 
Creek  could^be  increased  to  yield  26  cfs,  or  a  second  reservoir 
night  be  built  on  the  East  Fork  of  the  Kaskaskia  River  (Reservoir 

Nos.  19  and  27),  which  would  yield  approximately  28 
cfs.  The  unit  cost  of  water  for  the  complete  development  of  the 
coal  resources  would  be  somewhat  greater  than  for  a  single  10,000- 
oarrel-per-day  plant  because  of  the  necessity  of  building  two 
reservoirs. 


Clay  -  General  Area  No.  21.  Cost  estimates  for  this  Gen- 
enrT,^?a  1must  be  very  approximate  because  only  a  small  part  of  Clay 
and  Effingham  Counties  have  been  mapped  by  the  U.S.  Geological  Sur- 
’/ey.  Tnere  are  no  suitable  reservoir  sites  in  the  mapped  portions 
<  counties,  but  it  seems  likely  that  reservoir  sites  do  exist 

in  the  upper  tributaries  of  the  Little  Wabash  River  in  Effingham 

wku  S?°auS?  the  terraln  is  more  rugged  than  in  the  lower  Little 
••/abash  River  basin.  The  cost  estimates  for  this  Area,  therefore, 
are  cased  on  a  water  supply  from  an  assumed  regulatory  reservoir 
upon  an  upper  tributary  of  the  Little  Wabash  River.  The  water  would 

tJleJrlver  to  an  intake  near  the  assumed  plant  site.  The 
^timates  include  in  addition,  a  pumping  station,  a  1-mile  pipe 
ine,  a  storage  basin,  and  treatment  works.  The  estimated  costs 

jor  a  single  unit  synthetic  liquid  fuels  plant,  as  shown  on  Exhibit 
cD,  are: 
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Water-supply  Costs 
( As  oT” Mar ch 3 TJ  1 9 50 ) 


Process 

Domestic 


Total 


Construction 

Costs 


$3,616,000 

844,000 


Annual  Costs 

l 

$169,920 

48,780 


$4,460,000  $218,700 


Cost  of  water  for  process  use  -  $0,047  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross' return  on  investment  -  $0,010. 


If  reservoirs  could,  not  be  built  in  or  near  the  Area, 
sites  available  on  the  tributaries  of  the  Embarrass  River  in 
Cumberland  and  Jasper  Counties,  35  miles  distant  from  the  assumed 
plant  site  could  be  developed  or  water  might  be  taken  from  the 
Wabash  River,  50  miles  away.  Both  of  these  proposals  would  re¬ 
sult  in  a  unit  cost  substantially  higher  than  that  Indicated  In 
the  preceding  tables 


Wayne  -  General  Area  No,  22.  Cost  estimates  for  this 
Area  are  based  upon  an  intake  ana  pumping  station  on  the  Wabash 
River, an  18-mile  pipe  line  to  the  assumed  plant  site,  a  storage 
basin,  and  treatment  works.  The  estimated  costs  for  a  single  unit 
synthetic  liquid  fuels  plant  as  shown  on  Exhibit  No.  26,  are: 

Water-supply  Costs 
(As’  of  MarcK  SI,  fsSO) 


Process 

Domestic 


Construction 

Costs  Annual  Costs 


$2,603,000 
667  ,000 


$175,190 

49,710 


Total  $5 ,270,000  $224,900 


Cost  of  water  for  process  use  -  $0,048  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,007. 

Full  development  of  the  coal  resources  in  the  area  with  a 
daily  production  of  36^000  barrels  of  synthetic  liquid  fuel  would 
require  73  cfs.  This  larger  quantity  of  water  could  be  obtained  . 
from  the  .same  source  at  about  25  percent  smaller  unit  cost  because 
of  the  use  of  larger  pipe  and  larger  plant  units. 


I 
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Jefferson  -  General  Area  No.  25.  Cost  estimates  for  this^ 
Area  are  based  upon  a  water^^supply- I'rom  a  24,000-AF  storage  reservoir 
on  the  Little  Muddy  River  (Reservoir  No.  2,  Exhibit  Nos.  19  and  27], 
a  pumping  station,  an  11-mile  pipe  line  to  the  assumed  plant  site. 
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•a  storage  basin,  and  treatment  works.  The  estimated  costs  for  a 
single  unit  synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No. 
26,  are: 


Water-supply  Costs 
(As  of  March  31,  1950) 


'  Construction 
Costs 

Annual  Costs 

Process 

$4,984,000 

$228,900 

Domestic 

1,081,000 

59,150 

Total 

$6,065,000 

$288,050 

Cost  of  water 

for  process  use  - 

$0,063  per  barrel 

of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,014. 

If  the  coal  resources  of  the  Area  were  fully  developed, 
68,000  barrels  of  synthetic  liquid  fuel  could  be  produced  daily, 
and  138  cfs  of  water  would  be  required.  The  capacity  of  the  reser¬ 
voir  on  the  Little  Muddy  River  could  be  increased  to  yield  30  cfs, 
but  the  remaining  108  cfs  would  have  to  be  obtained  from  the  Miss¬ 
issippi  River  at  a  distance  of  48  miles  from  the  assumed  plant  site. 

•The  unit  construction  cost  for  the  full  development  would  be  about 
25  percent  less  than  that  for  a  single  10,000-barrel  plant,  but  the 
savings  in  operating  and  per  barrel  of  fuel  costs  would  be  consider¬ 
ably  smaller. 

Washington  -  General  Area  No.  24.  Cost  estimates  for  this 
Area  are  based  upon  a  water  supply  from  a  25,000-AF  storage  reser¬ 
voir  on  Elkhorn  Creek  (Reservoir  No.  3,  Exhibits  Nos.  19  and  27), 
a  pumping  station,  a  1/2 -mile  pipe  line  to  the  assumed  plant  site, 
a  storage  basin,  and  treatment  works.  The  estimated  costs  for  a 
single  unit  synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No. 

26,  are: 

Water-supply  Costs 
(As  of  March  31,  1950) 


Process 

Domestic 

Total 


Construction 

Costs 


$3,897,000 

895,000 

$4,790,000 


Annual  Costs 

$181,530 

50,970 

$252,500 


Cost  of  water  for  process  use  -  $0,050  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  Investment  .-  $0,011. 
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synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are. 

Water-supply  Costs  % 

(As  of  March  31,  1950) 

Construction 
Costs 


Annual  Costs 


Process 

Domestic 


Total 


$2 ,796,000  $176,620 

‘ 701,000  50,150 

$5 .497 ,000  $226,770 


Cost  of  water  for  process  use  -  $0„048  per ^ch 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  ^0,008. 

If  the  coal  resources  of  the  area  were  fully  developed, 
110,000  barrels  of  synthetic  liquid  ^els  <could  be  produced^! 
and  223  cfs  would  be  required,  ihis  quantify  f  ..  lt 

obtained  from  the  Mississippi  River  at  about  one-half  the  un 

costs  because  of  the  larger  pipe  and  larger  plant  units. 

Twmrtnlnh  -  General  Area  No.  26.  Cost  estimates  for  this 

Area  are  based  on  an  intake  and  pumpingVtation  on  J;he  Md||^ppi 
~  iq -mile  oipe  line  to  the  assumed  plant  site,  a  storag 
basin*  and  treatment  works.  The  estimated  costs  for  a  single _ unit 
synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are. 

Water-supply  Costs 
( As  of  March"  ol,  1550 ) 


Construction 

Costs 


Annual  Costs 


Process 

Domestic 


Total 


$2,705,000  $178,510 

685,000  50,590 

$5,590,000  $228,900 


Cost  of  water  for  process  use  -  $0,049  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0.uu/. 
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Full  development  of  the  coal  resources  of  the  Area  with  a 
'daily  production  of  39*000  barrels  of  synthetic  liquid  fuels  would 
require  79  cfs.  This  quantity  of  water  could  be  obtained  from  the 
Mississippi  River  at  about  25  percent  smaller  unit  costs. 

Perry  -  General  Area  No.  27.  Cost  estimates  for  this 
Area  are  based  on  an  intake  and”pumping  station  on  the  Mississippi 
River,  a  22-mile  pipe  line  to  the  assumed  plant  site,  a  storage 
basin,  and  treatment  works.  The  estimated  costs  for  a  single  unit 
synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are: 


Water-supply  Costs 
(As  of  March  31,  1950) 


Process 

Domestic 


Construction 

Costs 


Annual  Costs 


$3,037,000 

743,000 


$19 


2,030 
52,770 


Total  $3, 780,000  $244,800 

Cost  of  water  for  process  use  -  $0,053  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,008. 


0  If  the  coal  resources  of  the  Area  were  fully  developed, 

125,000  barrels  of  synthetic  liquid  fuels  could  be  produced  daily, 
and  253  cfs  would  be  required.  This  quantity  of  water  could  be 
obtained  from  the  Mississippi  River  at  somewhat  less  than  half  the 
unit  cost  for  a  10, 000-barrel -per-day  plant,  because  of  the  use  of 
larger  pipe  and  larger  plant  units. 

Franklin  -  General  Area  No.  28.  Cost  estimates  for  this 
nrea  are  based  upon  an  intake  ana  pumping  station  on  Big  Muddy 
River,  an  11-mile  pipe  line  to  a  19,300-AF  storage  reservoir  on 
oiigarcamp^  Creek,  a  pumping  station  at  the  dam  and  2-1/2  miles  of 
p  pe  to  the  assumed  plant  site,  a  storage  basin,  and  treatment  works, 
ihe  estimated  costs  for  a  single  unit  synthetic  liquid  fuels  plant, 
as  shown  on  Exhibit  No.  26,  are: 


Water-supply  Costs 
( As  of  March  31,  IS50 ) 


Process 

Domestic 


Construction 

Costs 


$5,101,000 

1,102.000 


Annual  Costs 

$239,070 

60,960 


Total  $6,205,000  $500,050 

Cost  of  water  for  process  use  -  $0,065  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,014. 
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nf  fhp  Area  were  fully  developed. 
If  the  coai  resources  o*  h-  A  be  produced  dally 

87,000  barrels  of  synthetic  1  q  -  -^antity  of  water  could  be 

and  176  ofs  could  at^Soi/sO  percent  of  the 

cosffor  water  for  a  10,000-barrel-per-day  plant. 

.Tar.kson  -  NO.  5  General  Area  No^.Ejb. 

line  the  assumed  plant^slte^a 

fuels ' plant ^as^ shown  on  Exhibit  No. 

26  are: 


Water-supply  Costs  ^ 
(As  of  March  31," i9b0) 

Construction 

Costs  


Process 

Domestic 


$3,024,000 

741,000 


Annual  Costs 

$189,700 

52,550 


Total 


$5,765,000  $242,050 


Cost  of  water  for  process  use  -  $0^052  per  barrel 

'  of  products,  increase  cost  per  barrel  *  0> 

1  percent  gross  return  on  investment  9 

•  Full  development  of  the  coal  require' 

duction  of  39,000  barrels  Stained  from  the  Miss- 

lltlli  hSS  ffSSS  25  per eent° lower  uni t  cost  than  for  a  water 
supply  for  a  10,000-barrel-per-day  P^ant. 

Williamson,  -  General  Area^o.  ^^Cos^estlnates^for^^ 

this  Area  are  ■  basea  upon  an  in-  33,jmgd  plant  site,  a  storage 
River,  a  34-mile  pipe  lir.  ^e'estimated  costs  for  a  single  unit 

synthetlc^llquldmfuels°plant ,  as  show,  on  Exhibit  No.  26  are: 

Water-supply  Costs 

(As  of  March  5i,  1930) 


Process 

Domestic 


Construction 

Costs 

$4,506,000 
999 ,000 


Annual  Costs 

$275,120 

67,250 


Total  $5,505,000  $542,550 

Cost  of  water  for  process  use  -  $0,075  per  ka*^ch 
of  products .  Increase  cost  per  barre 
1  percent  gross  return  on  investment  -  $0,012 
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Full  development  of  the  coal  resources  in  the  Area  with  a 
daily  synthetic  liquid  fuels  production  of  55,000  barrels  would  re¬ 
quire  111  cfs.  This  quantity  of  water  could  be  obtained  from  the 
Ohio  River  at  about  50  percent  lower  unit  cost  than  the  unit  cost 
for  water  for  a  10,000-barrel  plant  because  of  the  use  of  larger  pipe 
and  larger  plant  units. 


Saline  -  General  Area  No.  31.  The  estimated  costs  for 
this  Area  are  based  upon  an  intake  and  pumping  station  on  the  Ohio 
River,  a  18-mile  pipe  line  to  the  assumed  plant  site,  a  storage 
basin,  and  treatment  works.  The  estimated  costs  for  a  single  unit 
synthetic  liquid  fuels  plant,  as  shown  on  Exhibit  No.  26,  are: 


Water-supply  Costs 
(As  of  March  31,  1950) 


Construction 

Costs 

Annual  Costs 

Process 

$2,556,000 

$163,220 

Domestic 

659,000 

47,630 

Total 

$3,215,000 

$210,850 

Cost  of  water  for  process  use  -  $0,045  per  barrel 
of  products.  Increase  cost  per  barrel  for  each 
1  percent  gross  return  on  investment  -  $0,007. 


Full  development  of  the  coal  resources  in  the  Area  with  a 
daily  production  of  107,000  barrels  of  synthetic  liquid  fuels  would 
require  217  cfs.  This  quantity  of  water  could  be  obtained  from  the 
Ohio  River  at  about  50  percent  lower  unit  costs  than  water  for  a 
single  10,000  barrel  plant  because  of  the  use  of  larger  pipe  and 
larger  plant  units. 
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POWER 


Requirements 

For  a  10 ,OCO-barrel-per-day  plant  using  the  coal  synthine 
-rocess  it  is  estimated  that  the  power  requirements  will  amount  to 
soo’kw  plus  3,500  kw  for  the  mine.  However,  as  waste  heat  re¬ 
covery  arrangements  will  have  sufficient  output  to  supply  the  steam 
'  eded  to  generate  this  amount  of  electricity,  it  would  not  be 
onomical  to  bring  in  power  from  any  outside  source  such  as  a 
r.ydroelectric  development  or  a  utility. 


For  a  10, 000 -barrel -per-day  plant  using  the  hydrogenation 
process,  it  is  estimated  that  the  total  power  load  will  be  65,000  kw 
C  100  percent  load  factor.  Only  40,000  kw  of  this  can  be  classed 
~C  prime  power  because  the  remaining  25,000  kw  will  be  by-product 
Cower  produced  in  conjunction  with  process  steam.  The  40,000  kw  of 
'■/Time  power  plus  3,000  kw  of  mine  load  would  be  supplied  from  the 
economical  source  of  power,  whether  it  be  a  generating  station 
constructed  as  an  integral  part  of  the  synthetic  liquid  fuels  plant, 
a  hydroelectric  development,  or  a  public  utility. 


Existing  Facilities 

On  page  2  of  Exhibit  No.  28,  a  map,  there  are  indicated 
•he  power  facilities  now  available  in  the  coal-producing  area  of 
Illinois,  and  on  page  1  of  that  exhibit  are  listed  the  data  as  to 
ir.oir  Identification,  ownership,  and  capacity. 

Seventeen  of  the  31  General  Areas  for  the  location  of 
synthetic  liquid  fuels  plants  are  served  by  the  Illinois  Power  Com- 
;any,  nine  by  the  Central  Illinois  Public  Service  Company,  two  by 
public  Service  Company  of  Northern  Illinois,  two  by  the  Central 
Illinois  Light  Company,  and  one  by  the  Union  Electric  Power  Company. 

The  Illinois  Power  Company  serves  a  large  part  of  the 
-  ll-produclng  area,  of  Illinois.  This  Company  has  a  well-balanced 
-.j'.t cm,  centered  chiefly  at  its  two  largest  stations,  Havana  and 
« -od  River,  has  a  present  generating  capacity  (1950)  of  235,164  kw, 

» 1 1 hruhlt 3 Und. e r  construction  to  add  180,000  kw  more  capacity  by 
end  of  1950  and  a  further  120,000  kw  additional  by  1953.  This 

•  -.pany  also  has  interconnections  with  both  the  Union  Electric  Com- 
.  ir.y  system  of  St.  Louis  and  the  Commonwealth  Edison  Company  system 
In  Chicago. 

The  Central  Illinois  Electric  and  Gas  Company,  which  has 

*  plant  near  Lincoln,  III.,  has  too  small  a  capacity  to  be  con- 
op-ed  among  the  possibilities  for  obtaining  power  for  a  synthetic 

;uid  fuels  plant.  The  only  such  possibility  would  be  to  arrange 
v ’  ■  h  adjacent  large  producers  of  power  for  a  supply  through  the 
“•mamlssion  lines  of  the  Central  Illinois  Electric  and  Gas  Com- 
■  j,  from  such  outside  sources. 
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The  Commonwealth  Edison  Company  and  its  subsidiary,  the 
Public  Service  Company  of  Northern  Illinois,  comprise  °^e  . 

freest  power  pools  In  the  United  States,  with  a  present  (1950) 
totfl  capacity  exceeding  2,000,000  kw,  and  an 
capacity  of  410,000  kw  in  the  course  of  construction,  to  oe 

pleted  by  1953. 

The  Central  Illinois  Public  Service  Company  serves  a 
large  portion  of  the  coal-producing  area,  chiefly  that  portion  no 
served  bv  the  Illinois  Power  Company.  This  company  has  presently 
in  excess  of  220,000  kw  capacity,  with  additional  120,000  kw  ca- 
pac!ty  to  be  completed  by  1951  /’This  company  also  ^  interchange 
connections  with  both  the  Illinois  Power  Company  and  the  Common¬ 
wealth  Edison  Company  systems. 

The  Central  Illinois  Light  Company  operates  outside  of 
the  Springfield  area  and  also  in  and  around  Peoria,  with  a  total 
present  (1950)  capacity  of  184,400  kw,  and  an  additional  capacity 
of  some  60,000  kw  to  be  completed  by  1953.  This  h|? 

connections  with  the  three  largest  power  companies  in  the  S^ate, 
and  also  has  a  reserve  of  capacity  estimated  in  excess  , 

kw  ( in  1949 ) . 

The  Union  Electric  Power  Company  Monsanto.  Illinois  (con¬ 
trolled  by  Union  Electric  Company  of  St.  Louis,  Mo.),  operates  in 
and  around  Alton  and  East  St.  Louis,  Illinois,  and  Keokuk,  ^owa. 
Its  own  interconnected  system,  including  116,000  kw  hydroelectric 
at  Keokuk,  Iowa,  comprises  703,000  kw. 

Proposed  Hydroelectric  Developments 

The  Corps  of  Engineers  prepared  a  report  entitled 
"Potential  Water  Power  Sites  -  As  Summarized  from  Reports  by  the 
Corps  of  Engineers  to  the  Congress  -  Edition  of  March,  1935  .  In 
this  report  there  were  indicated,  as  potential  hydroelectric  si 
within  the  State  of  Illinois,  24  projects  which  are  tabulated 

below: 
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Potential  Water  Power  Sites  In  Illinois 

(As  of  March  1935) 


Pro  j 
ect 
No._ 

Name  of  Project 

Head 

(Ft) 

Capacity 
(Megawatts ) 

Cost  per 
Installed 
Kw 

Total 
Annual 
Output 
(Million 
Kwhr ) 

Cost 

per 

Kwhr 

(Mills 

917 

Lyndon,  Rock  River 

’  10 

4.1 

$268 

8.0 

16.6 

918 

Above  Lyndon, 

Rock  River 

9 

3.7 

295 

6.9 

19.3 

919 

Como  Rock  River 

9 

3.7 

293 

6.9 

19.2 

926 

Bars tow.  Rock  River  23 

12.5 

54 

22.3 

1.2 

1477 

Golconda  Reservoir 
Ohio  River 

39.5 

175.0 

165 

767.0 

2.9 

1635 

Fox  River: 

No.  1 

10 

1.7 

229 

2.1 

9.0 

1636 

No.  3 

22 

2.9 

203 

3.6 

9.0 

1637 

No.  4 

14 

1.7 

224 

2.1 

9.0 

1638 

No.  5 

14 

1.7 

242 

2.0 

9.0 

1639 

No.  6 

14 

1.7 

245 

1.9 

9.0 

1640 

No.  7 

14 

1.5 

217 

1.7 

9.0 

1641 

No.  8 

14 

1.5 

223 

1.6 

9.0 

1642 

No.  9 

14 

1.5 

230 

1.6 

9.0 

1643 

No.  10 

9 

0.4 

605 

1.2 

10.0 

1644 

No.  11 

9 

0.4 

519 

1.1 

8.8 

1645 

No.  12 

9 

0.4 

545 

1.1 

9.3 

1656 

Illinois  River, 
Brandon  Road 

34 

21.8 

60 

33.0 

4.9 

1657 

Starved  Rock, 
Illinois  River 

13 

11.3 

165 

33.0 

4.9 

1658 

Marseilles, 

Illinois  River 

23 

8.2 

125 

18.0 

5.5 

1659 

Dresden  Island, 
Illinois  River 

19 

14.9 

97 

33.0 

4.4 

1660 

Kankakee  River: 

No.  1A 

18 

6 . 6 

168 

8.0 

8.7 

1661 

No.  2A 

11 

4.3 

221 

5.2 

10.8 

1662 

No,  3A 

46 

15.1 

145 

18.6 

7.5 

1663 

No.  5A 

13 

2.9 

192 

3.5 

10.2 

It  is  apparent  from  the  above  table  that  no  project  listed, 
except  Project  No,  1477  -  Golconda  Reservoir,  is  large  enough  to  sup¬ 
ply  even  one  10,000-barrel  unit  synthetic  liquid  fuels  plant.  This 
project  is  within  60  miles  of  five  General  Areas,  and  within  30  miles 
oi  two  of  those  five.  The  proposed  capacity  would  be  large  enough  to 
furnish  cheap  hydro  power  for  two  hydrogenation  plants. 

However,  The  Corps  of  Engineers  advises  that  because  of 
%  economic  and  other  considerations,  the  Golconda  Reservoir  plan  has 
2een  dropped  for  the  present.  It  is  doubtful  if  all  the  potential 
o^tes  'not  now  in  operation  were  combined,  that  enough  firm  power 


20  8 


0 


■ 


209 


=  SlSS*.S.rKS/?S"S  SKiSC’ 

power  from  the  existing  utility  plants. 


Power  Costs 

It  is  estimated  that  the  average  cost  °f 

power  by  steam  for  a  « 'aflowancf de- 

mills  per  kilowatthour .  This  H t  excludes  any  allowance  for 

predation  on  a  15-year  life  basis >b^t  ^eludes  a: application  of  a 

return  on  the  investment  or  for  nc  m  allowances  for  return 

rational  depreciation  allowance  even  with  ^e  es?im ted  cost  of 

and  profit,  should  not  material xy  hiKher  ash  fractions  from  coal 

power.  On  the  other  hand,  Uo~  f  s.  ower  costs,  as  compared 

washing  might  effect  substantia  sa  S  P  synthetic  liquid 

with  the  cost  of  coals  suitable  xor  Pr°?foSin  the  large  utilities 

fuels.  Based  on  their  existing  ra  e  ^c  liquid  fuels  plant 

Tiunnis  could  furnish  power  to  the  synthetic  iiquiu  xucx  ^ 

a?  the^f ollowing  rates  (all  subject  to  fuel  adjustment): 


Mills  per 
Kwhr 

6.8 

8.8 

7.7 

10.0 

5.1 


Public  Service  Company  of  Northern  Illinois  (Hate  12) 

Illinois  Power  Company 

Central  Illinois  Light  Company  (Schedule  ll-P-6) 

Central  Illinois  Public  Service  Company  (Schedule  9) 

Union  Electric  Power  Company  (in  East  St.  Louis 
Area  only) 

The  cost  of  purchased  power  might  be  ^^^^^^^^^tilities  in 
tracts  were  made  with  two  or  more  f  *  sudpIv  the  require- 

the  State,  whereby  the a  utilities >  would rf Llgned  to 

j&ss&rs  ra.'St.’ s®’-  «*>*—■ 

out  an  advantageous  contract. 

The  General  Areas  served  by  the  Public  Service  Company  of 
Northern  Illinois'are  Southeastern  Grundy  and  “^^^Vsalle- 
Illinois  Power  Company  serves  /-'he  folio  ng  ■-  Ve„miij.0n,  Logan, 
Grundy,  Bureau- Putnam,  Henry  No.  6,  Northern  K  ,  *  Marion, 

Ma?on!  S.E.  Montgomery,  Macoupin,  Madison  Bond  Clinton^Marion, 

Washington,  Randolph,  Ferry,  and  Sa±j.ne .  T  -  Areas-  The 

C entr a  1°I llinois rpub  1 1c ° Service  cLpa^  serves  the  following  Genera) 
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Areas  -  Menard,  Sangamon,  Northern  Christian,  Clay,  Wayne,  Jefferson, 
?~anklin,  Jackson  No.  5,  and  Williamson.  The  Union  Electric  Power 
Company  serves  part  of  the  St.  Clair  General  Area  and,  through  fa¬ 
cilities  of  Illinois  Power  Company,  can  reach  the  balance  of  the 


area. 


All  of  the  utilities  have  indicated  that  they  would  supply 


;he  plants  if  sufficient  construction  time  is  allowed  and,  in  view 
of  the  desirable  type  of  load  involved,  they  probably  would  negoti¬ 
ate  a  rate  lower  than  those  now  standard,  as  soon  as  definite  plans 
for  construction  were  made  known. 


Conclusions 


Sufficient  power  for  plant  construction  will  be  available 


for  the  local  utility  in  each  of  the  31  General  Areas.  The  power 
companies  in  the  General  Areas  served  by  them,  would  doubtless  be 
willing  and  able  to  provide  power  to  a  synthetic  liquid  fuels  plant 
at  very  low  rates. 

Outside  power  would  be  required  for  starting  up  a  coal 
3ynthine  plant  and  for  emergency  stand-by  purposes. 


The  magnitude  of  the  installation  required  in  a  hydrogena¬ 


tion  plant  for  handling  process  coa.l  alone,  together  with  the  desir¬ 
ability  of  an  outlet  for  the  higher  ash  fractions  of  the  washed  coal, 
would  usually  make  purchase  of  outside  power  disadvantageous.  It 
seems  advisable  in  the  final  consideration  of  a  possible  hydrogena¬ 
tion  fuel  plant  in  Illinois  to  carefully  survey  the  exact  quality 
and  cost  of  coals  available  and  to  design  the  power  plant  with 
equipment  to  use  such  coal  economically.  Outside  power  sources  are 
desirable  as  stand-by  capacity. 


The  possible  mutual  advantages  of  integrating  the  electric 


generation  of  the  proposed  synthetic  fuels  plant  into  an  existing 
power  network  should  be  given  careful  consideration. 
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ACCESS  TRANSPORTATION 


The  construction  and  operation  of  a  synthetic  liquid  fuels 
-lant  and  its  auxiliary  coal  mine  facilities  would,  in  general,  re¬ 
quire  a  direct  rail  or  water  connection,  and  a  highway  connection. 
3uch  services  would  be  used  during  the  construction  period  to  move 
<Vi  the  large  volume  of  construction  materials  and  plant  equipment, 
and  later,  to  transport  plant  and  community  supplies  and  some  plant 
products .  The  latter  may  also  be  handled  by  pipe  line  as  described 
in  the  section  of  this  report  pertaining  to  "Marketing" . 


Representative  plant  sites,  consistent  with  topographic 
and  geographic  features  of  the  General  Areas,  have  been  arbitrarily 
^elected  in  order  to  prepare  cost  estimates.  The  selection  of  such 
points  in  the  final  analysis  is  arbitrary  and  is  in  no  way  intended 
to  represent  a  recommended  plant  location. 

Railroad  facilities  are  well  distributed  in  Illinois  where 
a  virtual  network  exists.  The  general  terrain  of  the  State  is  also 
such  that  access  in  any  of  the  General  Areas  is  readily  obtained 
with  very  easy  grading.  Further,  in  very  few  cases,  is  a  siding  of 
any  considerable  length  required  in  order  to  tie-in  the  General  Area 
3lte  with  available  railroad  connection. 

Railroad  access  is  very  necessary,  but  it  is  also  important 
that  highway  access  be  assured  for  truck  movement  in  and  out  of  the 
plant,  and  transportation  of  personnel  to  and  from  the  Area.  Illinois 
Is  a  rolling,  relatively  flat  country,  especially  so  in  the  sections 
where  the  General  Areas  are  located.  No  formidable  obstacles  are 
therefore  imposed  with  respect  to  highway  construction,  and  the  wide 
dispersion  of  the  population  and  concentration  centers,  together  with 
the  location  of  Illinois  on  nationwide  travel  routes,  results  in  a 
r.etwork  of  improved  highways.  Thus,  no  General  Area  is  far  removed 
from  one  of  these  improved  highways. 


Water  access  is  afforded  Illinois  through  the  Illinois 
River  Waterway,  and  the  Mississippi  and  Ohio  Rivers.  However,  the 
r.ajor  portion  of  the  plant  areas  are  20  miles  or  more  from  any  of 
the  available  waterways,  which  with  the  provision  of  docking  facil¬ 
ities  and  the  requirement  for  an  intermediate  transfer  and  rehand¬ 
ling  with  the  absence  of  general  transportation  service  due  to  the 
restricted  coverage  of  such  waterways,  would  indicate  inadvisabil¬ 
ity  of  considering  any  access  transportation,  other  than  rail  or 
highway. 


There  are  four  Areas  where  water  access  might  be  con¬ 
sidered  with  construction  of  docking  facilities  and  access  road 
required: 
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Area  No.  2  - 


Area  No.  3  - 


Plant  site  Is  approximately 
3/4  mile  north  of  the  iiJ-xau 

River. 

Plant  site  Is  aPPn°x^i*oLl/2 
mile  south  of  the  Illinois 
River  on  top  of  a  bluff. 

c  Plant  site  is  approximately  13 
Area  No.  -  plmlle3  easb  of  Lacon,  Marshall 

County,  on  the  east  bank  of 

"  the  Illinois  River. 


Area  No.  7  - 


Plant  site  is  approximately  2 
miles  north  of  the  Illinois 
River  on  top  of  a  bluff. 


e4.  access  facilities  for  each  of 

The  estimated  cost  oi  liven  in  the  following 

the  31  General  Areas  in  IH^  area"  the  first  item  de- 

table.  Under  the  heading  General  Are  ,  second  ltem 

scribes  the  required  ^oad  facilities ^  ^  publl0  paved 
the  required  access  hlgnway 
highway  system. 

The  amounts  shown  for  railroad  faclllties^un^^  that 

struction  and  oper ating  c° ^are^asec l^n  maintenanoe  b3 

the  plants  will  bear  f  Operating  costs  are  to  provide 

of  the  required  ^acixit  •  P  of  5  percent  of  the  capita 
for  maintenance  at  an  annual 
costs  for  such  facilities. 

in  the  case  of  access ion'costs^i^n^dlreet  maln- 

represent  one -half  the^construc^^^  ^  l  al  governments 

^oSld°bea5aone-ialf  the  construction  costs  and  maintain  . 
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highways  upon  their -completion.  Under  operating  costs,  the 
amounts  charged  against  highway  facilities  are  to  provide  for 
40-year  depreciation  at  an  annual  rate  of  2.5  percent  of  the 
capital  costs  shown.  Highway  costs  are  based  on  a  20-foot 
highway  of  rough  aggregate  bituminous  bound  surface  three 
inches  thick  on  a  15-inch  base  course.  Daily  operating  costs 
(railroads  and  highways  considered  separately)  have  been 
rounded  to  the  nearest  even  dollar. 
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Estimated  Cost  of  Access  Facilities 

for  Each  of  51  General ^Area_s_ 

:as  of  Marcl 


Description 
of  Facilities 


Annual  Daily 

Capital  Operating  Operating 

- X-  COSt 


Cost 


Cost 


Southeastern  Grundy 

Approximately  2.5  miles  from 
Gulf,  Mobile  &  Ohio  Rail¬ 
road,  south  of  Gardner; 
easy  grading 

Lateral  roadway  0.2  miles  froc 
improved  road  west  out  of 
Gardner 

Total 

LaSalle-  Grundy 

Chicago,  Rock  Island  &  _ 
Pacific  Railway  parallels 
the  plant  site  area,  east 
of  Ottawa;  access  by  plant 
facility  siding  connection 

Lateral  roadway,  0.2  miles 
from  U.S.  Highway  6,  east 
of  Ottawa 

Total 

Bureau-Putnam 

Approximately  0.7  mile  from 
Chicago,  Milwaukee,  St. 

Paul  &  Pacific  Railroad, 
north  of  Moronts;  moderate 
grading 

Approximately  3.7  miles  im¬ 
proved  of  existing  high¬ 
way  from  Route  71  midway 
between  Hennepin  and  Route 
89  junction 

Total 


$250,000 

i 

$12,500 

4,000 

100 

£254,000 

£12,600 

0 

0 

V 

4,000 

100 

$  4,000 

£  100 

$  77,000 

$  3,850 

46,000 

1,150 

£123,000 

£  5,000 

$34 


$11 
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Estimated  Cost  of  Access  Facilities 
for  Each  of  51  General  Areas _ 

_ ( As  of  March  31,  1950) 


Annual 

Description  Capital  Operating 

of  Facilities  Cost  Cost 


Number  and  Designation  of  General  Area 

4.  Henry  No.  6 

Approximately  0,4  miles  from 
Chicago,  Burlington  &  Quincy 


Railroad,  southwest  of 
Kewanee;  easy  grading. 

$  40,000 

Approximately  0,4  mile  im¬ 
proved  of  existing  road 
from  hard-surfaced  road 
south  from  Kewanee 

5,000 

Total 

$  45,000 

Northern  Knox 

Approximately  0.5  mile  from 
end  of  Galesburg  &  Great 
Eastern  branch  track  at 
Victoria;  easy  grading 

$  50,000 

Improved  Highway  167  paral¬ 
lels  plant  area 

0 

Total 

$  50,000 

Marshall 

Approximately  1.7  miles  from 
Atchison,  Topeka  &  Santa 

Fe  Railway  at  Toluca;  easy 
grading 

$170,000 

Approximately  1,1  miles  im¬ 
proved  of  existing  road 
from  Highway  17 

14,000 

Total 

$184,000 

Peoria 

Approximately  0.4  miles  from 
Toledo,  Peoria  &  Western 
Railroad  east  of  Glassford; 
easy  grading 

$  40,000 

Approximately  0.5  miles  im¬ 
proved  of  existing  road 
from  Highway  176 

6,500 

$3,000 


125 

$2,125 


$2,500 

_ 0 

$2,500 


$8,500 

550 

$8,850 


$2,000 

163 


Total 


$  46,500  $2,165 


Daily 

Operating 

Cost 


$  5 


_0 

i-5 


$  7 

_0 

$  7 


$23 

_ 1 

$24 


$  5 

0 

$  5 
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Estimated  Cost  of  Access  Facilities 
for  Each  of  51  General  Areas 
(As  of  March  51,  19S0~)— 


Annual  Daily 

Description  Capital  Operating  Operating 

of  Facilities  Cost _ Cost _ Co s ^ 

Number  and  Designation,  of  General  Area 

8.  Fulton-Knox 

The  Minneapolis  &  St.  Louis 
Railway  parallels  the  plant 
site  area,  west  of  Middle 


Grove;  access  by  plant  fa¬ 
cility  siding  connection 

0 

0 

0 

Lateral  roadway,  0.3  mile 
across  railroad  track  from 
Highway  116 

$  5,500 

$138 

11 

Total 

$  5,500 

$138 

$  0 

Vermilion 

Approximately  5/8  mile  from 
Wabash  Railroad,  C  &  El 
interchange  connection, 
south  of  Catlin;  easy 
grading 

$62,500 

$3,125 

$  9 

Lateral  roadway,  0.8  mile 
from  improved  highway  south 
from  Catlin 

$14,000 

$  350 

Total 

$76,500 

$3,475 

£10 

Logan 

Approximately  0.5  mile  from 
Gulf,  Mobile  &  Ohio  Rail¬ 
road  southwest  of  Lincoln; 
moderate  grading 

$70,000 

$3,500 

$10 

Improved  Highway  U.S.  66  abuts 
the  plant  area 

0 

0 

.  __0 

Total 

$70,000 

$3,500 

£10 

Macon 

Approximately  2.3  miles  from 
Illinois  Central  Railroad, 
near  Warrensburg;  easy 
grading 

$230,000 

$11,500 

$32 

Approximately  2.0  miles  im¬ 
proved  of  existing  road 
from  Highway  121 

25,000 

625 

2 

Total 

$255,000 

$12,125 

£3 4 
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Estimated  Cost  of  Access  Facilities 
for  Each  of  51  General  Areas _ 

(As  of~March  31,  1  bS'OTJ 


Description 
of  Facilities 


Capital 

Cost 


dumber  and  Designation  of  General  Area 


12. 


13. 


14, 


15. 


Menard 

Approximately  0.8  mile  from 
Chicago  &  Illinois  Midland 
Railway  west  of  Petersburg, 
near  Hilltop,  easy  grading  $80,000 

Improve  approximately  1.0 
mile  of  road  from  Peters¬ 
burg,  assuming  necessity  to 
widen  cut  north  of  town 

Total 

Sangamon 

Approximately  2.0  miles  from 
Gulf,  Mobile  &  Ohio  Rail¬ 
road  south  of  Springfield, 


25,000 

$105,000 


easy  grading 

Highway  U.S.  66  passes 
through  plant  area 

Total 

Northern  Christian 

Approximately  2.6  miles  from 
Baltimore  &  Ohio  Railroad 
south  of  Edinburg;  easy 
grading  with  highway  cross¬ 
ing 

Improve  approximately  2.5 
miles  of  existing  road 
from  Highway  29  at  Edinburg 
with  lateral  roadway  of 
approximately  0.3  mile 

Total 


$200,000 


0 


$200,000 


$260,000 


57,000 

$297,000 


Southeastern  Montgomery 

Approximately  5.5  miles  from 
New  York:  Central  Railroad, 
south  of  Irving;  moderate 
grading  $687,500 

Improve  approximately  5.5 
miles  of  existing  road  from 
Highway  16,  north  of 
Irving  70,000 

Total  $757,500 


Annual  Daily 

Operating  Operating 
Cost  Cost 


$  4,000 

$11 

625 

$4,625 

2 

|I3 

$10,000 

$27 

0 

0 

$10,000 

$27 

$13,000 

$36 

925 

3 

$13,925  $39 


$34,375 

$94 

1,750 

5 

$36,125 

$99 
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Estimated  Cost  of  Access  Facilities 
for  Each  of  51  General  Areas 
{“As  of  March  31,  l9S"0"7~~ 


Description  Capital 

of  Facilities  Cost 


Number  and  Designation  of  General  Area 

16.  Macoupin 

Approximately  Id  miles  from 
Chicago,  Burlington  & 

Quincy  Railroad,  north  of 
Litchfield;  easy  grading  $110,000 

Improve  approximately  40 
miles  of  semi-improved 
road,  north  from  Litchfield 
from  U.So  Highway  66  50,000 

Total  $3.60,000 

17.  Madison 

Approximately  3/4  mile  from 
Illinois  Terminal  Rail¬ 
road  near  Maple  Crossing; 
easy  grading  $  75,000 

Improve  approximately  0.5 
mile  of  existing  road  from 
U.S.  Highway  66  6,500 

Total  $  81,500 


18. 


19. 


Bond 

Approximately  1/4  mile  from 
Pennsylvania  Railroad  near 
Stubblefield,  southwest  of 
Greenville;  easy  grading  $  25,000 


Improve  approximately  0.4 
mile  of  existing  road  from 
U.S.  Highway  40 

Total 


6,000 
$  51,000 


Clinton 

The  Southern  Railway  paral¬ 
lels  the  plant  area;  ac¬ 
cess  by  plant  facility 
siding  connection  0 

Highway  161  parallels  the 

plant  area  0 

Total  0 


Annual  Daily 
Operating  Operating 
Cost  Cost 


$  5,500  $15 


1,250 

3 

$  6,750 

$18 

$  3,750 

$10 

163 

0 

$  3,913 

$10 

$  1,250 

$  3 

150 

0 

$  1,400 

$  3 

0 

0 

0 

0 

0 

0 
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Estimated  Cost  of  Access  Facilities 
for  Each  of  31  General  Areas 
{As  of  MarcK“3I,  135(7) 


Description  Capital 

of  Facilities  Cost 

Number  and  Designation  of  General  Area 
20.  Marion 

The  Missouri -Illinois  Railroad 
parallels  the  plant  area, 
west  of  Robinett  access  by 
plant  facility  siding' con¬ 
nection  0 

_ __JTmprove  approximately  5o0  miles 

of  existing  unimproved  road 
from  U.S.  Highway  51  north  of 
Central  City  $65,000 


Total 

21.  Clay 

The  Baltimore  &  Ohio  Railroad 
parallels  the  plant  area., 
east  of  Clay  City;  access 
by  plant  facility  siding 
connection 

Lateral  roadway  0.2  mile  from 
U.S .  Highway  50,  east  of 
Clay  City 

Total 


$65,000 


$  5 

$  5 


0 

500 

500 


$55,000 


4  0  500 


22.  Wayne 

Approximately  1/2  mile  from 
Southern  Railway,  east  of 
Merriam;  moderately  easy 
grading 

Lateral  roadway,  1/4  mile 
from  Highway  15 

Total 

23.  Jefferson 

Approximately  1-1/2  miles  from 
Jefferson  Southwestern  (pres¬ 
ently  car  use  leased  by 
Illinois  Central  and  Missouri 
Pacific)  at  Nason;  moderate 
grading  $188,000 

Improve  approximately  3.0  miles 
of  existing  unimproved  road 
from  Highway  37  at  Ina  58,000 

Total  •  $226,000 


Annual 

Operating 

Cost 


$1,625 

$1,625 


0 


| _ 88 

1 


88 


$2,750 

113 


$59,500  $2,865 


$9,400 


950 

$10,550 


Daily 

Operating 

Cost 


0 


La 

La 


0 

$  0 
$  0 


$  8 


$  8 


$26 

_ 3 

$29 


2 
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Estimated  Cost  of  Access  Facilities 

for  Each  of  31  General  Areas _ 

aT“o  f  ~Maf eh  5 i ,  "lyS'D } 


Description 
of  Facilities 


Annual  Daily 
Capital  Operating  Operating 


Co 


S  c- 


Cost 


p  u.'  'it  e  i 


:ind  Do  si  gnat  ion  of  Goner  a. i  Areas 


cJ. L 


26 


' ,'a sir*  ii  -ton 

Approximately  4  miles -from 
*  i  o uisville  &  Na s h v il le  Ra i  1  - 
road  near  Venedy  Station  west 
of  Oxawvllle ;  moderately 
easy  grading 

Iran  rove  approximately  4  «2  mires 
of  existing  road  south  from 


Highway  15  at  Venedy  Station  55? 000 


1.375 


r*.  r 

2b  o 


Total 

Stc  Clair 

The  Southern  Railway  parallels 
the  plant  area*  east  of 
Shiloh  Station ;  access  by 
plant  facility  siding  con¬ 
nection 

Improved  Highway  161  parallels 
the  plant  area 

Total 


0 

0 


0 

0 


Randolph 

The  Gulf,  Mobile  &  Ohio  Rail¬ 
road  parallels  the  plant  area, 
west  of  Sparta;  access  by 
plant  facility  siding  con¬ 
nection 

Highway  154  abuts  the  plant  area 
Total 


0 


o 


0 

0 


0 


0 


2  7 

i.  !  o 


Perry 

Approximately  1'/ 4  mile  from  Miss¬ 
ouri  Pacific  Railroad  west  of  ^  \ 

‘ Pinckney ville;  easy  grading  $  25,000 

Improve  approximately  5/4  mile 
of  existing  unimproved  road 
____fEQni  -Highway  154 


$1,350 

300 


Total 


$  57  n0G0  $1,550 


/^*  ,  —  J- 

vOo  0 


$440,000  $22,000  $60 


4. 


1495  -,000  $25,575r  |61 


0 

0 


0 

0 

0 


$  3 


s 
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Estimated  Cost  of  Access  Facilities 
for  Each  of  31  General  Areas _ 

(As  of  March  31,  1950) 


Description 
of  Facilities 


Capital 

Cost 


Annual 

Operating 

Cost 


28.  Franklin 

Approximately  O.Q  mile  from 
Illinois  Central  Railroad 
near  Odum  Spur,  northeast  of 
Benton,  easy  grading 

Improve  approximately  0.9  mile 
of  existing  unimproved  road 
from  Highway  14 

Total 

29.  Jackson  No.  5 

Approximately  1/2  mile  from 
Missouri  Pacific,  west  of 
De  Soto;  easy  grading 

Improve  approximately  1  mile 
of  existing  unimproved  road 
from  U.S.  Highway  51  at 
De  Soto 

Total 

30.  Williamson 

The  Illinois  Central  Railroad 
parallels  the  plant  area  in 
the  township  of  Corinth;  ac¬ 
cess  by  plant  facility  siding 
connection 

Improve  7.3  miles  of  unimproved 


Total 

31.  Saline 

Approximately  1/4  mile  from 
Louisville  &  Nashville 
Railroad,  south  of  Eldorada, 
easy  grading 

Improved  Highway  142  parallels 
the  plant  area 


1 

$80,000 

13,500 

$4,000 

338 

$93,500 

$4,338 

$50,000 

$2,500 

12,500 

313 

$62,500 

$2,813 

0 

0 

a  $92,000 

$2,300 

$92,000 

$2,300 

$25,000 

$1,250 

0 

0 

$25,000 

$1,250 

Daily 

Operating 

Cost 


$11 

_ 1 

$12 


$  7 


_ 1 

$  8 


0 

$  6 
$  6 


$  3 
0 


Total 


$3 
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LABOR 


General 

Determination  of  the  labor  force  available  to  a  proposed 
new  synthetic  liquid  fuels  unit  plant  involves  a  detailed  study  of 
the  number  of  workers  existing  in  and  around  the  proposed  location 
together  with  their  characteristics  ,  the  nature  of  their  present  em¬ 
ployment,  the  extent  of  unemployment,  and  the  extent  to  which  the 
proposed  new  plant  would  divert  existing  employment  from  present  in¬ 
dustry  to  itself.  Personnel  requirements  of  the  proposed  plant 
would  then  be  compared  with  results  of  the  detailed  study  to  deter¬ 
mine  the  size  of  the  area  containing  sufficient  available  labor  to 
satisfy  the  needs  of  the  plant.  Determination  of  the  level  of  wages 
to  be  paid  in  a  unit  plant  involves  consideration  of  the  wage  level 
in  such  an  area  prevailing  among  existing  industries  comparable  to 
synthetic  liquid  fuels  as  regards  the  skills  and  experience  required 
of  workers. 

In  this  report,  such  studies  by  particular  locations  were 
not  made.  Instead,  data  on  the  number  and  composition  of  the  labor 
force  in  the  State  and  in  the  coal  counties,  data  on  unemployment 
-Oth  in  the  State  and  coal  counties,  and  data  on  average  wages  pre¬ 
vailing  in  selected  industries  in  the  State  were  developed.  Con¬ 
clusions  were  drawn  from  such  data  as  to  the  availability  of  labor 
Jnd  as  to  the  prevailing  level  of  wages  in  an  average  location  in 
the  coal  counties,  which  were  applied  uniformly  to  the  General  Areas 
within  the  State. 


Population  and  Employment  Characteristics 

The  State  of  Illinois  had  a  population  density  of  141.2 
per  square  mile  in  1940.  The  1940  census  showed  a  total  population 
'■  7,897,241,  of  which  5,809,650,  or  73.6  percent  lived  in  urban 
areas . 

The  1950  census  preliminary  count  shows  the  population  of 
'me  State, as  of  April  1,  1950,  to  be  8,684,513  and  the  density  of 
population  at  that  time  at  155.2  per  square  mile. 

The  31  General  Areas  of  Coal  and  Water  Availability  in 
..llnois  as  described  in  the  preceding  section  of  this  report  en¬ 
titled  "Coal",  occupy  part  of  or  all  of  the  43  counties  tabulated 
telow: 
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Bond 

Grundy 

Macoupin 

St.  Clair 

Bureau 

Henry 

Madison 

Saline 

Christian 

Jackson 

Marion 

Sangamon 

Clay 

Jasper 

Marshall 

Shelby 

Clinton 

Jefferson 

Menard 

Stark 

Edwards 

Kankakee 

Montgomery 

Vermilion 

Effingham 

Knox 

Peoria 

Washington 

Fayette 

La  Salle 

Perry 

Wayne 

Franklin 

Livingston 

Putnam 

Will 

Fulton 

Logan 

Randolph 

Williamson 

Gallatin 

Macon 

Richland 

Details  of  the  population  characteristics,  labor  force, 
and  employment  categories  for  Illinois  as  a  whole  and  for  the  coal 
counties  are  tabulated  in  Exhibit  No.  29  and  summarized  below: 


Population,  Labor  Force,  and  Employment 
in  Illinois  and  in  the  43  Coal  Counties 


Coal  Area 


Whole 

To 

Percer. 

State 

Coal 

of 

(102  Counties) 

Counties 

State 

Preliminary  u.  s.  census 

Data  -  1950 

Area  (square  miles) 

55,947 

25,965 

46.4$ 

Population 

8,684,513 

2,112,699 

24.3 

Density  per  Square  Mile 

155.2 

81.4 

U.  So  Census  Data  -  1940 

Population 

7,897,241 

1.996.922 

25.3 

Residing  in  Urban  Areas: 

Number 

5,809,650 

985,487 

17.0 

Percent 

73.6$ 

49.4$ 

Labor  Force 

3,360,823 

765,564 

22.8 

Employed  Number 

2,874.431 

636.049 

22.1 

Percent  of  Labor 

Force 

85.5$ 

83.1$ 

Occupations  of  Employed 

Labor  Percent  of  Total: 

Agriculture 

9 . 9$ 

19.8$ 

44.2$ 

Mining 

1.7 

6.7 

86.7 

Construction 

4.1 

4.1 

22.4 

Manufacturing 

28.6 

21.6 

16.7 

Service 

55.7 

47.8 

19.0 

2  23 
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The  coal  counties  had  a  1950  population  density  of  81.4 
per  square  mile.  Data  for  the  coal  area  as  compared  with  State 
data  indicates  that  In  1940,  relatively  fewer  people  lived  in  urban 
areas,  relatively  fewer  people  were  employed,  relatively  fewer 
people  were  engaged  in  manufacturing  and  service,  while  greater 
numbers  were  engaged  in  agriculture  and  mining. 

-Estimated  Labor  Force.  In  Illinois,  the  total  labor 
force,  basea^on  the  1940"  census,  has  previously  been  stated  as 
3,360,823.  If  the  labor  force  has  increased  proportionately  to 
that  of  population,  the  1950  labor  force  would  be  3,695,862.  The 
labor  force  of  the  coal  counties  on  the  same  basis  would  be  809,950 
or  an  average  Oi  31,194  per  1,000  square  miles  in  these  coal  counties. 

The  occupations  of  over  three-quarters  of  the  labor  force 
in  the  State  (workers  covered  by  Federal  Old-Age  and  Survivors 
insurance)  are  indicated  by  the  following  tabulation.  These  workers 
include  employes  of  an  employer  with  as  few  as  one  employe. 


Workers  Covered  by  Federal  Old-Age  and 
Survivors  Insurance  as  of  Mid-March  1948 


Industry  Group 
Mid -March  1948 


Agriculture,  Forestry, 
and  Fishing 
Mining 

Contract  Construction 
Manufacturing 
Public  Utilities 
wholesale  Trade 
Retail  Trade 

: inane e,  Insurance,  and 
Heal  Estate 
Service  Industries 
Other  (a) 

Total 


Total 

State 

45  Coal 

Counties 

Total 

Percent 

Total 

Percent 

3.274 

0.1$ 

801 

0.2$ 

47,070 

1.8 

34.122 

7.8 

116,426 

4.4 

20,280 

4.7 

1,232,514 

46.4 

186,418 

43.0 

166,542 

6.3 

26,797 

6.2 

206,235 

7.8 

23,741 

5.5 

480,476 

18.1 

88,979 

20.5 

144,936 

5.4 

12,535 

2.9 

253,252 

9 . 5 

38,635 

8.9 

5,615 

0.2 

1,477 

0.3 

2, 656,340 

100.0$ 

433,785 

100.0$ 

(a)  Includes  groups  not  elsewhere  classified  and  un 
classified. 


•unvAirur  femainins  one-quarter  of  the  total  labor  force  (dis¬ 

carding  the  increase  from  mid-March  1948  to  April  1,  1950)  were 

'#rtain6non  and  ?fnslsted  of  employes  of  government,  railroads, 

in  non-profit  organizations,  agricultural,  domestic  and  unpaid 


224 


0 


225 


family  workers,  those  self-employed,  and  those  unemployed.  These 
workers  generally,  except  some  of  the  unemployed,  are  of  types 
that  do  not  now  have  the  training  or  skills  required  for  operation 
of  synthetic  liquid  fuels  plants. 

From  the  above  tabulation,  it  may  be  seen  that  in  the 
State  as  a  whole,  46.4  percent  of  the  covered  employes  are  engaged 
in  manufacturing  and  1.8  percent  in  mining,  whereas  in  the  coal 
counties  the  corresponding  percentages  are  43.0  in  manufacturing  and 
7.8  in  mining. 

The  number  of  workers  engaged  in  manufacturing  in  the  en¬ 
tire  State  of  Illinois,  as  shown  in  the  above  tabulation,  is  further 
broken  down  by  industry  groups,  as  shown  in  Exhibit  No.  30.  While 
group  totals  are  available  for  all  counties  in  the  State,  individual 
industry  figures  are  available  for  only  10  counties  in  the  coal  are 
(Kankakee,  Knox,  LaSalle,  Macon,  Madison,  Peoria,  St.  Clair,  Sangam 
Vermilion,  and  Will),  which  are  also  shown  by  10  county  totals  on 
Exhibit  No.  30.  These  10  counties  employ  almost  80  percent  of  manu¬ 
facturing  labor  in  the  coal  area. 

Seasonal  Trends  in  Employment.  Employment  of  workers 
covered  by  the  Illinois  Unemployment  Compensation  Law,  as  shown 
in  the  following  table  for  a  typical  recent  period  of  13  months,  is 
generally  steady  throughout  the  year,  showing  little  seasonal  vari¬ 
ation.  The  monthly  percentage  of  numbers  employed  based  on  the^  aver¬ 
age  of  the  months  shown,  varies  from  about  3  percent  above  to  aoout 
3  percent  below  such  an  average. 
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Workers  Covered  by  Illinois 
Unemployment  Compensation  Law 


Month 

Monthly 
Employment 
(Thousands ) 

Percent 

of 

Average 

1948 

June 

2,398 

102 . 7$ 

July 

2,364 

101.2 

August 

2,375 

101.7 

September 

2,400 

102.7 

October 

2,401 

102.8 

November 

2,399 

102.7 

December 

2,395 

102.5 

1949 

January 

2,310 

98. 9# 

February 

2,277 

97.5 

March 

2,263 

96.9 

April 

2,274 

97.3 

May 

2,254 

96.5 

June 

2,254 

96.5 

Average 

2,336 

100.  C$ 

Workers  affected  "by  this  law  exclude  employes  of  govern¬ 
ment,  railroads,  certain  non-profit  organizations,  agricultural, 
domestic  and  unpaid  family  workers,  and  the  self-employed.  Em¬ 
ployes  of  an  employer  with  less  than  6  employes  in  any  20  weeks  are 
also  excluded,  but  the  number  of  such  employes  is  small. 

Technical  Training.  Illinois  is  an  industrialized  State 
containing  a  large  number  of  technically  trained  workers.  Manu¬ 
facturing  activity  has  increased  greatly  since  the  last  war,  due 
In  large  part  to  the  introduction  of  munition  manufacture  and  ex¬ 
pansion  of  machinery  manufacture.  The  wartime  gain  in  employment 
was  accounted  for  both  by  hiring  of  women  and  by  in-migration  of 
"Orkers  from  southern  states.  Most  of  these  women  have  returned 
to  their  peacetime  activities  but  the  in-migrants  have  largely  re¬ 
gained.  Male  workers  during  wartime,  were  intensively  trained  in 
technical  skills  both  in  xvar  plants  and  in  military  service. 
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The  number  of  workers *  who  were  engaged  (as  of  mid-March 
194-8)  in  industries  employing  workers  of  skills  comparable  to  those 
required  in  operating  and  maintaining  synthetic  liquid  fuels  plants 
is  indicated  by  the  following  table  (selected  from  the  industry  ' 
groups  shown  on  Exhibit  No.  30)*  which  table  also  includes  workers 
in  electric  and  gas  utilities. 


Industries  Employing  Workers  of  Skills 
Comparable  to  Those  Required  by 
Synthetic  Liquid  Fuels  Plants 


Manufacturing  s 

Chemicals  and  Allied  Products 
Products  of  Petroleum  and  Coal 
Rubber  Products 
Primary  Metal  Industries 
Fabricated  Metal  Products 
Machinery  (except  electrical) 
Electrical  Machinery*  etc. 
Transportation  Equipment 

Total  In  Manufacturing 

Electric  and  Gas  Utilities 


Workers  Covered 
and  Survivors 

by  Old-Age 
Insurance 

Entire  State 

iO  Coal 
Counties 
(A) 

46*058 

8,047 

17.139 

9  *  445 

6*076 

- 

106*896 

17*243 

129*263 

5*592 

208*582 

15*876 

129*566 

3*675 

53 , 973 

931 

697*553 

60*809 

30.979 

2,448 

Total  In  All  Selected 

Industries  728*532  63*257 

Notes  (A)  Kankakee*  Knox*  LaSalle*  Macon*  Madison*  Peoria* 

St.  Clair*  Sangamon*  Vermilion*  Will. 


Unemployment 

unemployment  varies  from  one  area  to  another*  dependent  on 
local  conditions.  For  a  particular  area*  a  survey  of  conditions  pre¬ 
vailing  In  the  area  would  have  to  be  made  to  determine  its  extent. 

In  this  report*  however*  studies  by  particular  areas  were  not  made. 
Instead*  as  a  measure  of  the  extent  of  unemployment  In  the  coal 
counties*  the  percentage  of  unemployed  workers  covered  by  State  un¬ 
employment  insurance  to  average  covered  employment  in  the  State  was 
^abulated  by  months  for  the  years  1947  to  1949*  inclusive*  and  the 
ilrst  two  months  in  1950.  These  percentages  were  taken  from  Bulieti: 
of  uhe  Bureau  of  Employment  Security  of  the  U.  S.  Department  of  Labor 
and  prouted  in  the  form  of  a  graph*  as  shown  in  Exhibit  No.  31. 
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t  o  ^Une?P^S^ent  varied  between  about  2  and  4  percent  in  the 
J|rears  13^.  and  1 948,  with  an  average  during  those  years  of  about 
3  percent .  During  1949  and  the  first  two  months  of  1950,  however 
unemployment  increased  sharply  and  reached  a  peak  of  about  7  per-* 
ceriu  in  January  1950.  The  average  unemployment  for  the  12-month 
period  endea  in  February  1950  was^O.O  percent. 

.  Estimated  Total  Unemployment.  Application  of  the  S.O  per- 

"e?L°L^en^°^Iien^  estimated  labor  force  in  1950  of 

o,o9o,862  would  indicate  a  total  number  of  unemployed  in  the  entire 
State  of  Illinois  of  221,752.  On  the  same  basis,  the  ^employed 
in  the  coal  counties  would  be  48,579,  or  1,872  per  1,000  square 

JTil lvS  o 


-  Unernployed  Skilled  Labor.  Assuming  that  the  6.0  percent¬ 
age  of  une mplo ymenn.n  Illinois  applies  equally  to  the  728,532 
workers  in  the  industries  employing  skilled  labor  (as  well  as  to  the 

o°ta].  labor  force),  then  the  unemployed  skilled  labor  force  in  the 
entire  State  would  be  43,712. 

Workers  in  industries  employing  skilled  labor  in  10  of 
me  coal  counties  have  been  shown  to  number  63,257.  The  number  of 
:uch  workers  in  the  entire  43  counties  comprising  the  coal  area, 
assuming  tnem  to  be  in  the  same  proportion  as  th?  number  of  manu¬ 
facturing  employes  in  the  43  counties  (186,418)  to  that  in  the  10 

to  be  80,170.  By  application  of 

r?entas?  of  unemPlo3™ent ,  the  unemployed  skilled 
.dbor  force  in  the  coal  counties  would  be  4,810  or  185  per  1  000 
square  miles.  ^ 


Personnel  Requirements  of  a  Typical  Synthetic 
Liquid  Fuels  Unit  Plant  in  Illinois _ 


,  l°tal  Personnel  Requirements.  The  total  requirements  of 

-lantr‘ln1T17>ino?^att  ?aintain  a  typical  synthetic  liquid  fuels 
*erial  SJPiu*01?'  t0  Produce  all  the  coal  necessary  as  a  raw  ma¬ 
terial  j-,or  plant  irom  mines  owned  or  associated  directlv  wi  th 
ne  synthetic  liquid  fuels  plant,  and  to  sup^y  thrs'ervice  L- 
dUirements  of  such  workers  and  their  families,  are  shown  in  the 
*  owing  tabulation  for  the  two  processes  using  coals 

Total  Personnel  Requirements 
of  a  Unit  Plant 


Unit  Plant  Employes 
Coal  Mine  Employes 


Total 

Service 

Total 


Production  Employes 

Workers 

Personnel 


Coal 

Hydrogenation 

1,175 

759 

1,934 

1,779 

5,715 


Coal 

Synthine 


1, 

135 

995 

2, 

130 

1? 

960 

4, 

090 

■ 
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The  numbers  of  unit  pla.nt  employes  shown  above  are  those 
estimated  by  the  U„So  Bureau  of  Mines  for  plants  using  the  two 
processes  as  shown  on  the  Plant  Requirement  Sheet  Exhibit  No.  71. 

The  numbers  of  coal  mine  employes  shown  above  are  those 
required  to  produce  sufficient  coal  per  annum  to  meet  the  fuel  re¬ 
quirements  of  an  average  unit  plant,  using  heating  values  and  pro¬ 
ductivities  per  man-day  at  the  average  of  those  shown  for  the  31 
General  Areas  in  Illinois  in  the  section  of  this  report  entitled 
-"-Coal—.-  -Development  of  such  numbers  of  employes  is  shown  in  the 
following  tabulations 


Total  Number  of  Coal  Mine  Employes  Necessary 
To  Produce  Fuel  Requirement  of  a  Unit  Plant  in  Illinois 

(Average  of  51  General  Areas) 


Coal  Coal 

Hydrogenation  Synthlne 


Daily  fuel  requirement  of  a  unit  plant 
in  billions  of  Btu 

98 

126 

Heating  value  of  coal  in  Btu  per  pound, 
average  of  31  General  Areas 

11,050 

11,050 

Annual  fuel  requirement  of  a  unit  plant 
in  tons  of  Coal,  average  of  31 

General  Areas  1 

,618,552 

2,080,995 

Number  of  working  days  per  annum  in 
coal  mines  (assumed) 

240 

240 

Productivity,  tons  per  man-day  of 
operational  coal  mine  employes, 
average  of  31  General  Areas,  each 

General  Area  weighted  by  number  of 
years  of  operation  using  strip  and 
underground  coal 

10.26 

10.06 

Number  of  operational  coal  mine  employes 
working  daily 

657 

862 

Number  of  operational  coal  mine  employes 
absent  due  to  accident,  illness,  etc. 

10# 

66 

86 

Total  number  of  operational  employes 

723 

948 

Administrative  employes,  5 #  of  operational 

36 

47 

Total  coal  mine  employes 

759 

995 
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„  Tae  nu®bers  service  workers  shown  above  are  92  percent 

oi  she  total  production  employes.  Such  workers  and  the  relation 
between  them  and  production  employes  are  defined  in  a  succeeding 
secoion  of  this  report  entitled  "Housing  and  Community  Development " . 

Skilled  Plant  Personnel  Required.  The  U.  S.  Bureau  of 
Mnes  estimaoes  that  80  percent  of  the  technical  workers  in  syn¬ 
thetic  liquid^ fuels  plants  can  be  trained  from  inexoerienced  local 
labor.  A  maximum  of  20  percent  must  then  consist  of  workers  al¬ 
ready,  possessed  -of  ^skills  or  experience  required  in  such  plants. 


The  requirements  of  skilled  personnel  are  tabulated  below  for  the 
two  processes  using  coal: 

Skilled  Personnel  Requirements  of  a  Unit  Plant 

Coal 

Hydrogenation  Synthine 


Unit  Plant  Employes 
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It  iras  considered  that  no  particular  difficulty  would  be 
encountered  in  obtaining  the  necessary  skilled  labor  for  mining 
operations.  & 

Diversion  of  Presently  Employed  Labor.  If  a  unit  ninnt 
consuming  Targe  amounts  or  coal  were  to  be  introduced  into  an  area 
already  containing  a  large  coal  mining  industry  its  requirements 

°nl  have  a  Profound  effect  on  the  economy 

1. -^ustry,  at  desist  within  the  county  or  General  Area  in  which 
me  plant  is  to  be  located.  It  may  reasonably  be  presumed  that 
xisting  coal  mines  in  the  area  will  be  able  and  willing  to  divert 

bu?i Sc?  ?resfnt  capacity  (at  least  all  of  their  marginal 

^  f.°  oUPPlyinS  ^he  unit  plant  at  a  price  competitive  with 

;:*e  cost  ox  production  in  an  associated  mine  and  probably  better 
chan  that  now  received  by  marginal  business.  Thus,  a  portion  of  the 
uotal  personnel  requirements  of  a  unit  plant  may  be  satisfied  by 
diversion  of  the  productivity  of  existing  coal  miners  in  the  area 
surrounding  the  plant,  to  the  use  of  the  plant.  The  diversion  of 

(a  o-e2t0301qq?ai  re<lul:r,f“ent  of  °ne  unit  plant  in  Illinois 

la  maximum  ox  2,080,995  tons  in  the  case  of  an  average  svn thine 

pxant)  would  represent  a  diversion  of  only  3.2  percent  of  the  194S 

coaa  production  in  the  43  coal  counties  of  lilino?s  ?64°324  !31 

uo  bv'a nS?nc  r  div®rs-on  for  one  General  Area  could  easily  be  made 
:;l  cLt  increase  in  production  of  3.3  percent  in  the  remaining 

without  addition 'i  TnlS  ln0I?ased  Production  could  be  accomplished 
witnout  additional  manpower  by  working  the  mines  only  7-1/2  davs 

per  year  over  the  average  of  228  days  worked  in  1948. 

„  Njy.  Personnel  Requirements.  When  a  new  industry  is 

Of  that  oort?on  mefT11?  re1uireraent  for  workers  in  excess 
row  inL^t™  ™  met  by  the  diversion  of  existing  production  to  the 
. dustry,  must  be  satisfied  either  directly  or  indirectly  by 
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recruiting  of  new  workers;  directly  from  workers  who  are  not  now 
employed ,  or  indirectly  from  workers  who  will  leave  their  present 
employment  to  work  in  the  new  industry  and  whose  places  must  In 
turn  be  filled  by  recruiting  from  the  ranks  of  the  unemployed.  An 
estimate  of  the  number  of  new  workers  required  by  a  unit  plant  is 
shown  in  the  following  tabulations 


Total  Requirements  of  New  Personnel  for  a  Unit  Plant 
_ in  an  Average  General  Area _ 


Coal  Coal 

Hydrogenation  Synth ine 

Unit  Plant  Employes  1,175  *  1  135 

Coal  Mine  Employes  512  *746 

Total  Production  Employes  1,687  1,881 

Service  Workers  1.552  1 ,751 

Total  Personnel  5,239  5,612 


me  numbers  ol  new  plant  employes  are  the  same  as  those 
previously  indicated  under  "Total  Personnel  Requirements."  Since 
no  such  plant  as  the  unit  plant  exists  in  the  General  Area  the 
totai  personnel  requirements,  including  skilled  workers,  are  new 
ana  must  De  filled  either  directly  or  indirectly  by  unemployed 
workers. 


,  ,,  Tiie  cambers  of  new  coal  mine  employes  are  estimated  to 

k0  _y^ose  required  to  supply  the  fuel  requirements  of  an  average 
unit  piano  on  the  same  basis  as  used  in  developing  the  total 
personnel  requirements  but  with  the  following  assumptions  regard¬ 
ing  diversion  of  production  of  existing  mines  in  an  average  General 
Area :  -• 


(b) 


Thcic  production  of  existing  mines  be  brought  to  the 
capacity  possible  by  working  240  days  per  annum  (the 
same  as  that  assumed  in  an  associated  mine)  with  the 
added  production  diverted  to  the  unit  plant. 


That  one-liitfr  of  the  present  (194-8)  production  in  an 
average  General  Area  be  diverted  from  its  existing 
market  to  the  unit  plant. 


(c)  That  the  balance  of  production . required  by  a  unit  plant 
will  be  produced  In  an  associated  mine  working  240  days 
per  annum. 
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The  estimated  number  of  coal  miners  required  is  develooed 
In  Exhibit  No.  32. 

Service  workers  are  estimated  at  92  percent  (service  to 
production  worker  ratio  previously  explained)  of  the  new  production 
workers  required.  It  is  logical  to  assume  that  service  workers 
would  be  reduced  in  proportion  to  the  reduction  in  production  work¬ 
ers  made  possible  by  diversion  of  marginal  coal  production  to  the 
plant  and  the  use  of  more  working  days  per  year. 


Comparison  of  Personnel  Requirements 
of  a  Unit  Plant  and  Unemployment 


The  extent  to  which  the  new  personnel  requirements  of  a 
unit  plant  are  met  by  the  unemployed  labor  in  the  area  surrounding 
the  plant  in  an  average  location  in  the  coal  counties  of  II1 inois° 
is  indicated  by  the  following  tabulation. 


Comparison  of  New  Personnel  Requirements  of  a  Unit  Plant  and 
Unemployed  per  1,000  Square  Miles  in  Coal  Counties  of  Illinois, 
and  Size  of  Area  Containing  Sufficient  Unemployed  to 
_ _ _ Satisfy  Requirements .  _ 


Description 
and  Process 


Size  of  Area  Containing 
Sufficient  Unemployed 
New  Personnel  Unemployed  To  Satisfy  Requirement 

Requirement  per  1,000  ~  —  - - - 

of  a  Unit  Plant  Square  Miles  Sq  Miles  Radius -Miles 


Total  Personnel 


Hydrogenation - 3,239 

Syn  thine  3,612 

Skilled  Personnel 

Hydrogenation  235 

Synthine  227 


1,872  1,730  23.5 

1,872  1,929  24.8 


185  1,270  20.1 

185  1,227  19.8 


«  T1.  The^  above  comparison  Indicates  that  in  the  coal  counties 
Illinois  tne  personnel  requirements  of  an  average  unit  plant  for 
0  u  personnel  could  be  satisfied  by  the  numbers  of  unemployed  in 
n  area  of  from  about  23  to  25  miles  radius  from  the  plant.  Similar- 
iy,  the  requirements  of  skilled  personnel  could  be  met  within  a 
^?-us,of  about  20  miles.  It  is  considered  that  such  conditions 
1  e  ample  supply  of  labor  to  be  available  to  an  average  unit 
ln  Illinois  to  meet  the  personnel  requirements  both  in  total 
-na  in  respect  to  skilled  labor. 
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On  the  basis  of  a  total  number  of  unemployed  persons  in 
the  entire  State  of  Illinois  of  221,752  and  of  a  maximum  personnel 
requirement  per  unit  plant  (using  the  synthine  process)  of  4,090, 
there  would  be  sufficient  workers  to  support  54  unit  plants  in  the 
State . 


Prevailing  Wage  Rates 

The  average  straight-time  hourly  rate,  as  of  March  31,  195C 
paid  in  Illinois  to  wage  earners  (exclusive  of  supervisors)  in  in¬ 
dustries  similar  to  synthetic  liquid  fuels  plants  as  regards  the 
skills  and  experience  required  of  workers  has  been  estimated  at  $1.72. 
Since  there  exists  in  Illinois  an  adequate  and  suitable  labor  force, 
this  estimated  average  wage  rate  is  considered  that  payable  in  such 
a  plant. 


Should  a  second  unit  plant  be  Introduced  within  about  50 
miles  of  the  first  plant,  it  is  probable  that  there  would  not  be  suf¬ 
ficient  labor  available  locally  to  staff  the  plant  and  associated  mine 
development  and  to  supply  the  required  service  workers.  Introduction 
of  such  a  second  plant  would  require  recruiting  of  labor  from  out¬ 
side  a  25-mile  radius  from  the  plant  and  might  necessitate  increasing  • 
labor  rates  in  order  to  attract  workers  from  greater  distances. 

t. 

Basis  of  Estimated  Wage  Rates.  Wage  rates  of  workers  of  r 

the  higher  sTTHls  to  be  employed  in  synthetic  liquid  fuels  plants  r 

are  governed  by  the  rates  paid  In  the  chemical,  petroleum  refining, 
and  coal  mining  industries,  as  such  workers  will  have  to  be  re¬ 
cruited  from  or  paid  in  competition  "with  them.  Wages  of  workers  of  o 

lesser  skills,  however,  are  not  dependent  to  the  same  extent  on  y| 

wages  paid  in  the  above  industries,  but  are  governed  by  wages  paid  v 

in  the  manufacturing  industries  presently  existing  In  the  areas  in 
which  the  proposed  plants  are  to  be  located. 

In  estimating  wage  rates  in  the  synthetic  liquid  fuels 
industry,  wage  rates  in  the  chemical,  petroleum  refining,  and  coal 
mining  industries  in  relation  to  other  widespread  industries  has 
been  taken  at  a  ratio  of  two  to  one.  By  dividing  the  number  of 
workers  (exclusive  of  supervisors),  shown  by  the  U.  S.  Bureau  of 
Mines  personnel  classification  for  a  30,000-barrel-per-day  coal 
hydrogenation  plant,  into  two  groups  as  to  relative  skills  (above 
or  below  a  x-jage  rate  of  $1.70  per  hour)  a  ratio  of  approximately  two 
to  one  is  shown  as  follows s 
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Ratio  of  Wage  Earners  of  Higher  Skills 
to  Those  of  Lower  Skills 


Number  of  Wage  Earners 


Department 

Higner 

Skilled 

Lower 

Skilled 

Total 

Operating 

955 

139 

1,094 

Maintenance 

807 

484 

l'291 

Indirect 

22 

288 

'310 

Total 

1,784 

911 

2,695 

Ratio  of  wage  earners 
of  higher  skills  to 
those  of  lower  skills 

1,784 

+  911  = 

1.96 

U-  S.  Bureau  of  Labor,  Wage  Rates  by  Regional  Areas.  Wage 
survey  Bulletins prepared By  the  Bureau  of  Labor  Statistics  of  the 
|J‘  D^P^^^^snt  01  Labor,  as  of  various  dates,  were  used  as  a  basis 
.or  development,  by  regional  areas,  of  wages  paid  in  industries 
similar  to  synthetic  liquid  fuels  plants.  After  adjustment  to  a 
.ruiorm  date,  March  31,  1950,  the  average  straight-time  hourly  rate 
.•/.elusive  of  premium,  for  the  Great  Lakes  States  (which  include 
^^.inols )  has  been  developed  for  selected  industries. 

The  industries  selected  as  representative  in  each  group 
reQuired  labor  skills  are  those  for  which  there  are  available 
Vage  Survey  Bulletins  covering  all  areas  in  the  United  States.  De¬ 
velopment  of  average  straight-time  hourly  wage  rates,  exclusive  of 

remium,  made  in  the  Great  Lakes  States  is  shown  in  the  following 
abulation.  ° 
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Average  Straight-time  Hourly  Wage  Rates, 

.sive  of  Premium,  Paid  in  Selected  Industries 
in  Great  Lakes  States 

(As  of  March  31,  135TT) - 

Hourly 

Industry  Wage  Rate 


Industries  employing  workers  of  higher  skills: 

Chemical  &1.56 
Petroleum  refining  l.*31 
Bituminous  coal  mining  i " 86 


Average  straight-time  hourly  earnings,  weighted 

by  reported  total  number  of  workers  §1.77 


Industries  employing  workers  of  lesser  skills: 

Fabricated  structural  steel  $1.41 
Paints  and  varnishes  1*36 
Ferrous  foundries 

Machinery  1*59 
Fertilizers  1*17 
Electric  and  gas  utilities  l’ss 


Average  straight-time  hourly  earnings,  weighted 

by  reported  total  number  of  workers  $1 . 53 


Average  straight-time  hourly  earnings  combined  by 
means  of  a  weighting  ratio  of  two  to  one  of  wages 
paid  by  industries  using  workers  of  higher  skills 
to  those  using  workers  of  lesser  skills  $1.70 

Wage  Rates  in  Illinois.  The  straight-time  average  hourly 
wage  rate,  exclusive  of  premium,  as  developed  for  the  regional  area 
broken  down  to  individual  states  by  assuming  that  the  rati' 
the  State  rates  to  the  area  rate  would  be  the  same  as  that  in¬ 
dicated  by  other  wage  studies  such  as:  (a)  that  made  by  the  Army- 
Air  Force  Wage  Board,  in  1948;  (b)  the  Old-Age  and  Survivors  In¬ 
surance  Program  during  the  first  quarters  of  1948  and  1947;  and  (c) 
the  State  Unemployment  Insurance  Program  for  the  year  1946!  /  This 
determination  for  the  State  of  Illinois  is  shown  in  the  following 
tabulation. 
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Straight-time  Average  Hourly  Wage  Rates,  Exclusive  of  Premium, 
_ Paid  in  Selected  Industries  in  Illinois _ 

— (As  of  March  31,  I960') 


Hourly  Rates  as 

Per  Source  of 
Information 

Hourly  Rates 
Adjusted  to  Level  of 
Synthetic  Fuels  Industry 

Regional 

Area  Illinois 

Regional 

Area 

Illinois 

Army-Air  Force  Survey 

$1.45 

$1.39 

$1.70 

$1.63 

OASI  Program: 

1st  Quarter  1948 

1.62 

1.65 

1.70 

1.73 

1st  Quarter  1947 

1.47 

1.48 

1.70 

1.71 

Unemployment  Insurance 
Program: 

Year  1946 

1.39 

1.38 

1.70 

1.69 

Average  Straight-time 
Hourly  Earnings  - 

Illinois  $1.69 


It  is  the  practice  in  manufacturing  industries  operating 
on  a  round-the-clock  basis  to  pay  a  differential,  or  premium,  to 
workers  on  the  second  and  third  shifts  over  hourly  wages  paid 
workers  on  the  first  shift.  The  differentials  most  prevalent  In 
petroleum  refining  and  bituminous  coal  mining  are  4  cents  per  hour 
on  the  second  shift  and  6  cents  per  hour  on  the  third.  Assuming 
an  equal  number  of  workers  on  the  three  shifts  In  synthetic  liquid 
fuels  plants  the  average  amount  of  shift  differentials  is  3  cents 
per  hour.  This  amount  is  added  to  the  average  straight-time  hour¬ 
ly  wage  rate  (exclusive  of  premium)  of  $1.69  to  give  the  hourly 
straight-time  wage  rate  of  $1.72  paid  in  selected  industries  similar 
to  synthetic  liquid  fuels  plants  as  regards  the  skills  and  ex¬ 
perience  required  of  workers . 
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HOUSING  AND  COMMUNITY  DEVELOPMENT 


Population  Characteristics 

The  State  of  Illinois  has  a  1950  population  density  of 
155.2  per  square  mile.  Of  the  entire  State  population  in  1940 
75.o  percent  lived  in  urban  areas.  There  are  a  number  of  large 
cities  in  Illinois;  those  with  1950  metropolitan  area  populations 
of  over  100,000  are  tabulated  below: 


Population  as  of' 

January  1 ,  1950 

City 

Population 

Aurora 

148,200 

Chicago 

5,261,300 

Davenport,  Iowa 

Rock  Island,  Ill. 

)  233,900 

Moline,  Ill. 

Peoria 

230,300 

Rockford 

135,800 

Springfield 

125,400 

Management  "Survey 

of  Buying  Power 

..  .  ,,^n  coa^  counties  of  the  State  where  General  Areas  for 

synthetic  liquid  fuels  plants  are  being  considered, 
;;-e  1c5nAnenSity  °f  P°Pulation  is  81.4.  There  are  45  cities  of 
;VC1,L5;°0?1?°^atl°\withln. these  counties  ranging -in  size  from 

,  ,SA 111,5?3l4  A  tabulati0'a  of  these  cities  and  their  prelim! - 
•~ry  1950  populations  follows; 


. 
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Population  of  Cities  of  More  Than  5,000  Inhabitants 
in  the  Counties  Containing  Available  Raw  Material 


Preliminary  Count 

Preliminary  Coun' 

City 

1950  Census 

City 

1950  Census 

Alton 

32,176 

Lincoln 

14,344 

Belleville 

32,701 

Litchfield 

7,211 

Benton 

7,837 

Madison 

7,960 

Canton 

11,910 

Marion 

10,130 

Carlinvllie 

5,129 

Mendota 

5,131 

Centraiia 

13,814 

Morris 

6,917 

Chester 

5,388 

Mt .  Vernon 

15,563 

Collinsville 

11,907 

Ottawa 

16,951 

Danville 

37,892 

Pana 

6,147 

Decatur 

67,801 

Peoria  City 

111,523 

DuQuoin 

7,139 

Peoria  Heights 

5,402 

East  Alton 

7,311 

Peru 

8,691 

East  St.  Louis 

81,950 

Princeton 

5,737 

Edwards vi lie 

8,800 

Salem 

6,108 

Fairfield 

5,575 

Springfield 

80,832 

Flora 

5,250 

Straetor 

16,391 

Galesburg 

31,357 

Taylorville 

9,124 

Granite  City 

29,139 

Vandalia 

5,480 

Harrisburg 

10,994 

Venice 

6 , 243 

Herria 

9,401 

Washington  Park 

5,842 

Hoopeston 

6  >019 

West  Frankfort 

11,251 

-Ke  wane  e  T~ 

16,770 

Wood  River 

10,217 

LaSalle 

12,023 

i 

In  these  coal  counties  as  of  1940,  49.4  percent  of  the 
population  lived  in  urban  areas,  27.8  percent  in  rural  nonfarm, 
and  22.8  percent  in  rural  farm  areas. 


Community  Requirements  and  J 
Population  Determination 


When  a  new  manufacturing  establishment  is  set  up,  unless 
it  is  located  in  an  already  established  large  community,  it  may  be 
presumed  necessary  to  develop  an  entire  new  community  to  house 
plant  and  associated  workers  conveniently  near  their  place  of 
employment  to  the  extent  that  experience  has  shown  it  to  be 
required. 


Housing  facilities  alone,  however,  are  not  the  only 
requisite  of  a  new  community.  Residents  of  a  new  housing  develop¬ 
ment  require  civic  and  commercial  facilities  reasonably  convenient 
to  their  homes.  It  has  been  considered  that  such  facilities  must 
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Jte  provided  as  an  integral  part  of  a  planned  community  rather  than 
Allowing  them  to  develop  without  plan  on  the  outskirts  of  the 
development . 

An  estimate  follows  of  the  population  of  the  plant-city 
associated  with  an  average  unit  plant  in  Illinois  based  on  numbers 
of  plant  and  mine  employes,  together  with  associated  service 
workers,  for  whom  housing  would  be  required.  This  estimate  Is 
tased  on  average  conditions  in  the  coal  counties  of  Illinois.  It 
is  subject  to  variation  from  one  location  to  another,  based  on  con¬ 
ditions  existent  in  each  Individual  location. 


Population  of  10,000-barrel-per-day 
Synthetic  Liquid  Fuels  Plant-city 


Plant  and  Mine  Employes 
Service  Workers 


Total  Workers 


Coal 

Hydrogenation 


Coal 

Synthine 


1,265  1,467 

1,164  1,550 


2,429  2,817 


Number  of  Households  or  Dwelling  Units  1,868 
Total  Population  To  Be  Housed  6,725 


2,167 

7,801 


Number  of  Plant  and  Mine  Employes  To  Be  Housed.  The 
percentage  of  plant  and  mine  employes  for  whom  housing  would  be 
required  in  a  plant-city  is  based  on  a  chart.  Exhibit  No.  33, 
which  shows  the  "Ratio  of  Employes  Housed  in  a  Plant-city  to  the 
Relative  Personnel  Demand" .  This  chart  was  developed  from  a  study 
of  the  effect  of  density  of  population  in  the  area  surrounding 
existing  communities,  in  which  the  predominant  source  of  employ¬ 
ment  is  one  plant  or  factory. 


The  number  of  plant  and  mine  employes  estimated  to  be 
housed  in  the  plant-city  Is  shown  in  the  following  tabulation: 


Number  of  Plant  and  Mine  Employes  Estimated  To  Be  Housed 
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Coal  Coal 

Hydrogenation  Synthlne 


Population  Density  per  Square  Mile  in 


Illinois  Coal  Counties 

81.4 

81.4 

Population  within  1,000  Square  Miles 
(17.8  miles  radius  from  plant) 

81,400 

81,400 

Requirements  of  New  Plant  and  Mine 

Personnel  (from  "Labor"  section) 

1,687 

1,881 

Above  Requirements  in  percentage  of 
Population  within  1,000  Square  Miles 

2 .07$ 

2 .31$ 

Plant  and  Mine  Employes  To  Be  Housed  in 
the  Plant-city: 

Percent  of  Total  (from  Exhibit  No.  33) 
Number 

75  % 
1,265 

78^ 

1,467 

Number  of  Service  Workers  To  Be  Housed.  In  every  com¬ 
munity,  there  must  be  service  workers  to  minister  to  the  needs  of 
production  workers.  Such  workers  consist  of  proprietors  and 
employes  of  wholesale  and  retail  trade  establishments,  finance. 
Insurance  and  real  estate  agencies,  and  a  great  variety  of  miscel¬ 
laneous  service  establishments  such  as  laundries,  dry  cleaners, 
barbers,  shoe  and  hat  cleaners  and  repairers,  automobile  repair 
shops,  garages,  motion  picture  houses,  etc.,  as  well  as  profes¬ 
sional  personnel  such  as  doctors,  lawyers,  teachers,  and  govern¬ 
mental  workers.  Transportation  and  public  utility  workers  are 
also  considered  as  service  workers  for  the  purpose  of  this  report. 
In  sparsely  settled  rural  counties,  only  the  minimum  services  are 
provided  in  nearby  centers,  and  the  more  specialized  services  must 
be  secured  in  more  distant  trade  centers.  As  mining  or  manufactur¬ 
ing  expands  in  a  cosamunity,  trade  and  service  establishments  spring 
up  within  it  over  a  period  of  time,  and  the  number  of  workers  in 
the  service  industries  tends  to  equal  the  number  in  the  production 
group,  unless  the  community  is  a  satellite  of  a  large  urban  center. 
In  estimating  the  service  requirements  of  a  plant-city  in  Illinois, 
it  is  considered  that  production  workers  living  in  the  plant-city 
will  receive  the  same  degree  of  service  as  that  prevalent  in  the 
coal  counties .  The  percentage  of  service  workers  In  terms  of  pro¬ 
duction  workers  is  developed  for  the  coal  counties  of  Illinois  in 
the  following  tabulation,  as  of  1940,  based  on  data  from  Exhibit 
No.  29: 
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Percentage  of  Service  Workers  to  Production  Workers 
in  Coal  Counties  of  Illinois  as  of  1940 


Class  of  Worker 


Production 


Number 


Agricultural 

Mining 

Construction 

Manufacturing 


125,586 

42,642 

26,258 

157,554 


Total  Production  Workers 
Service 


332,040 


Total  Service  Workers 


304,009 


Percentage  of  Service  Workers  in 

terms  of  Production  Workers  92$ 


Applying  this  percentage  to  the  plant  and  mine  employes 
estimated  to  be  housed  in  the  plant-city,  the  number  of  service 
workers  to  be  so  housed  would  be: 


- - Estimated" Number  of  Service  Workers  To  Be  Housed 


Coal  Coal 

Hydrogenation  Synthine 

Plant  and  Mine  Employes  1,265  1,467 

Service  Workers  -  92$  of 

Plant  and  Mine  Workers  1,164  1,350 

Population  of  Plant-city.  The  number  of  employed  per¬ 
sons  per  household  may  be  determined  for  the  State  of  Illinois 
according  to  the  1940  census,  as  shown  below: 


Estimated  Number  of  Employed  Persons 
per  Household  as  per  1940  Census 


2,874,431 

2,216,580 

1.30 


Employed  Persons 
Households 

Employed  Persons  per  Household 


■ 


■ 
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The  Bureau  of  the  Census  shows,  for  Illinois  in  1940  a 
population  per  household  of  3.6. 

Assuming  these  ratios  to  apply  to  the  plant-city  the 
total  population  is  determined  as  below: 


Estimated  Total  Population  of  Plant-city 


Coal  Coal 

Hydrogenation  Synthine 
Process  Process 


Employed  persons  in  plant-city  2,429  2  817 

Households  or  Dwelling  Units 
(employed  persons  divided  by 

1-30)  1,868  2  167 

Total  population  (households 

multiplied  by  3.6)  6,725  7,801 


Estimates  for  this  report  have  been  based  on  the  assump¬ 
tion  of  only  one  unit  plant  per  1,000  square  miles.  Simultaneous 
operation  of  two  or  more  unit  plants  within  such  an  area  would  re- 
quire  housing  a  substantially  larger  proportion  of  workers.  This 
would  entail  increased  investment  in  housing  per  plant  with  cor¬ 
responding  changes  in  operating  costs . 

,  .  Family  Housing  Requirements .  In  the  past,  common  prac¬ 

tice  in  construction  of  company  towns"  has  been  to  confine  dwell¬ 
ings  to  those  accommodating  a  single  family.  There  is  now,  how- 
SVeri<an  increasing  demand  for  multi-family  or  apartment  dwellings. 
Tn  mis  report,  It  has  been  assumed  that  20  percent  of  all  dwell- 
ngs  will  be  of  this  type,  the  balance  being  single  homes. 

?f  h°mes  in  existence  in  Oak  Ridge,  Tenn.  in  1947 

shows  that  about  75  percent  had  two  bedrooms  and  25  percent  had 

tJe  Purpose  of  estimating  costs  of  the  plant-city,  the 
distribution  by  types  of  dwellings  is  assumed  to  be  as  follows: 


Distribution  by  Types  of  Dwellings 


Type  of  Dwelling 

2 - Bedroom  single -family 

3- Bedroom  single-family 
Multi-family  Units 


Number  of  Dwellings 
for  Plant-city 


of  a  Unit 

Plant 

Coal 

Coal 

Percent 
of  Total 

Hydrogenation  Synthine 
Process  Process 

6C fo 

1,121 

1,300 

20 

374 

434 

20 

373 

433 

100^ 

1,868 

-2 , 167 

Total 


•'v  v 
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^  Cost  of  Housing  and  Community  Development  for  a  Unit  Plant 

Investment  in  Plant-city.  Based  on  the  Contractor's  ex¬ 
perience  in  similar  installations,  a  plan  of  a  model  city  for 
employes  of  a  synthetic  liquid  fuels  plant  was  designed.  This  city 
plan  provided  housing,  utilities,  and  civic  and  commercial  facili¬ 
ties  adequate  for  a  population  of  5,000  inhabitants.  Cost  esti¬ 
mates  for  such  a  model  city  were  made  at  levels  prevailing  at 
December  1949,  in  the  Pittsburgh,  Pa.,  area. 

From  this  estimate  unit  costs  were  developed  for  applica¬ 
tion  to  plant  cities  of  populations  estimated  to  be  required  in 
connection  with  unit  plants  in  Illinois.  An  index  of  building  con¬ 
struction  costs  applicable  to  the  average  location  in  General  Areas 
of  Illinois,  as  of  March  31,  1950,  as  compared  to  similar  costs  in 
Pittsburgh,  Pa.,  as  of  December,  1949,  was  developed  based  on  data 
on  construction  costs  as  reported  by  The  Dow  Service,  Inc.  For 
Illinois,  this  index  is  107. 

j  The  estimated  investment  required  to  construct  a  plant- 

city  In  connection  with  unit  plants  in  Illinois  is  shown  in  the 
following  tabulation  for  the  two  processes: 


r 
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Cost  of  Housing  and  Community  Development 
Required  for  an  Average  Coal  Hydrogenation  Unit  Plant 

^  (As  of  March  31,  1950) 


Type  of  Facility 

Investment 

Land 

For  6,725  population  at  $9  per  person 

$  60,525 

Grading  and  Landscaping  Site 

For  6,725  population  at  $162  per  person 

Dwelling  Units 

1,089,450 

1,121  -  2-Bedroom  single-family 

at  806  sq  ft  at  $9.82  per  sq  ft 

8,872,715 

374  -  3-Bedroom  single-family 

at  988  sq  ft  at  $9.82  per  sq  ft 

3,628,548 

373  -  Multi-family 

at  850  sq  ft  at  $8.96  per  sq  ft 

2,840,768 

1,027  -  Garages 

(55$  of  Dwelling  Units)  at  $867  each 

890,409 

Total  Dwelling  Units 

$16,232,440 

Utilities 

Lighting,  water  distribution,  sewage  disposal, 
streets,  roadways,  sidewalks,  curbs,  and 
gutters 

$  3,033,632 

Civic  Facilities 

Municipal  building,  comfort  station,  schools, 
hospital,  sanitation 

2,407,550 

Commercial  Facilities 

Bus  station,  theatre,  bank  and  professional 
building,  shopping  buildings 

3,577,700 

Total  Investment  for  Complete 
Plant-city,  exclusive  of  Water 
Supply 

$26,401,297 

' 
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Cost  of  Housing  and  Community  Development 
Required  for  an  Average  Coal  Synthine  Unit  Plant 
(As  of’ March  31,  1950) 


Type  of  Facility 


Investment 


Land 

For  7,801  population  at  $9  per  person 


70,209 


Grading  and  Landscaping  Site 
For  7,801  population  at  $162  per  person 


1,263,762 


Dwelling  Units 

1,300  -  2-Bedroom  single-family 


at  806  sq  ft  at  $9.82  per  sq  ft 


10,289,500 


434  -  3-Bedroom  single-family 


at  988  sq  ft  at  $9.82  per  sq  ft 


4,210,668 


433  -  Multi-family 


at  850  sq  ft  at  $8.96  per  sq  ft 


3,297,728 


1,192  -  Garages 


(55$  of  Dwelling  Units  at  $867  each) 
Total  Dwellings 


1,033,464 

$18,831,360 


Utilities 

Lighting,  water  distribution,  sewage  disposal, 
streets,  roadways,  sidewalks,  curbs,  and 
gutters 

Civic  Facilities 

Municipal  building,  comfort  station,  schools, 
hospital,  sanitation 

Commercial  Facilities 

Bus  station,  theatre,  bank  and  professional 
building,  shopping  buildings 

Total  Investment  for  Complete  Plant-city, 


exclusive  of  Water  Supply 


$50,627,429 


. 
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Commercial  Facilities .  It  is  recognized  that,  insofar  as 
possible,  an  industrial  plant-city,  such  as  would  be  required  by  a 
synthetic  liquid  fuels  plant,  should  be  self-supporting.  Commercial 
establishments  and  services,  as  an  integral  part  of  a  community,  are 
profit-making  entities  resulting  from  community  development.  There¬ 
fore,  it  has  been  considered  that  rental  from  commercial  facilities 
would  be  ample  to  cover  the  charges  on  the  investment  in  those 
facilities,  including  a  proportionate  share  of  the  utilities  and 
civic  facilities  and  land.  Such  investment  has  been  estimated  as 
-follows? - 


Allocation  of  Total  Investment  in  Plant-city 
between  Residential  and  Commercial  Facilities, 
with  Estimation  of  Appreciated  Land  Values 


Commercial  Residential 


Total 


For  Unit  Coal  Hydrogenation  Plant 


Capital  investment 

$3,577,700  $16,232,440  $19,810,140 

Percent  of  total 

Allocation  (based  on  percent 

18  % 

82^ 

100^ 

of  total)  of: 

Utilities 

546,054 

2,487,578 

3,033,632 

Civic  facilities 

433 , 359 

1,974,191 

2,407,550 

Investment  in  land  improvements$4,557,113 

Appreciated  value  of  land. 

1/6  of  Improvements 

759,519 

Total  commercial  investment 

$5,316,632 

For  Unit  Coal  Synthine  Plant 

Capital  investment 

$4,150,132 

$18,831,360 

$22,981,492 

Percent  of  total 

Allocation  (based  on  per- 

18  % 

82^ 

10$ 

cent  of  total)  of: 

Utilities 

633,457 

2,885,751 

3,519,208 

Civic  facilities 

502,696 

2,290,062 

2,792,758 

Investment  and  land 
Improvements 

Appreciated  value  of  land. 

$5,286,285 

1/6  of  improvements 

881,048 

Total  commercial  investment 

$6,167,333 
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The  advantages  to  management  in  the  construction,  opera¬ 
tion,  and  control  of  its  own  city  are  recognized.  Among  them  are: 


1 

2 

3 

4 

5 


A  more  dependable  and  stable  labor  supply 
More  desirable  living  conditions 
Better  civic  administration 
A  cleaner  and  more  orderly  community 
Lower  plant  and  community  taxes. 


Against  these  advantages,  management  will  have  the  responsibility 
and  expense  of  construction  and  administration  of  the  plant-city. 
It  is  felt  however  that  savings  to  the  plant  in  municipal  taxes 
will  be  sufficient  to  compensate  for  such  expense . 


Employe  Home  Ownership .  The  advantages  of  home  ownership. 


both  to  the  employes  as  individuals  and  to  the  company,  are  well 
recognized,  and  it  is  believed  that  some  arrangement  should  be  en¬ 
courage  whereby  at  least  one -half  the  housing  could  be  offered  to 
employes  on  liberal  terms,  either  directly  by  management  or  by 
reputable  builders  approved  by  management.  The  cost  of  the 
several  types  of  housing  Including  its  share  of  land  and  utilities 
(but  excluding  civic  facilities)  and  the  bare  cost  of  a  garage  are 
estimated  for  unit  plants  as  follows: 


# 
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Estimation  of  Residential  Housing  Costs 


Coal 

Hydrogenation 


Coal 

Synthlne 


Cost  of  land,  grading,  and  land¬ 
scaping 

Less  allocation  to  commercial 
facilities 


$1,149,975 

759,519 


$1,333,971 

881,048 


$  390,456 

Cost  of  utilities  allocated  to 

residential  2 ,487 ,578 

Residential  share  of  land  and  utilities  $2,878,034 


$  452,923 

2,885,751 
$3,338,674 


Total 

No.  Cost  of 
of  Dwelling 
Units  Units 


Allocated 
Cost  of 

Share  of  Residential  Cost 
Land  and  Per 
Utilities  Total  Unit 


Coal  Hydrogenation: 

Dwelling  Units- 

2- Bedroom 
s ingle - 

family  1,121  $  8,872,715  $1,664,445  $10,537,160  $  9,400 

3- Bedroom 

single-family  374  3,628,548  680,685  4,309,233  11,522 

Multi-family  375  2,840,768  552,904  5,573,672  9,045 


Garages 


1,868 

1,027 


$15,342,031  $2,878,034 
890,409  - 


$18,220,065  $  9,754 
890,409  - 


__ — -Total 

Residential 


$16,232,440  $2,878,034 


$19,110,474 


Coal  Synthine: 

Dwelling  Units- 

2- Bedroom 
s ingle - 

family  1,300  $10,289,500  $1,930,188  $12,219,688  $  9,400 

3- Bedroom 

single-family  434  4,210,668  789,871  5,000,539  11,522 

Multi-family  455  5,297,728  618,615  5,916,545  9,045 

2,167 

Garages  1,192 


$17,797,896  $3,338,674  $21,136,570  $  9,754 


1,055,464 


1,055,464 


Total 

Residential  $18,831,360  $3,338,674  $22,170,034 
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If  one -half  the  duellings  of  each  type  v;ere  sold  at  cost  to  Its 
^  occupant  then  the  remaining  Investment  In  dwellings  and  civic  de- 
*  velopment  would  he : 


Estimated  Remaining  Investment  in  Dwellings 
and  Civic  Development  for  Unit  Plant 


Coal 

Hydrogenation 

Coal 

Synthine 

Total  Investment  for  Complete 

Plant-city 

$26,401,297 

$30,627,429 

Less: 

Commercial  Facilities  and  Related 
Costs 

One-half  Cost  of  Housing  Sold  to 
Occupants 

$  5,316,632 

9,555,237 

$  6,167,333 

11,085,017 

Total 

$14,871,869 

$17,252,350 

Balance  of  Investment  in  Land,  Dwelling 
Units,  Garages,  Utilities,  and  Civic 
Development 

$11,529,428 

$13,375,079 

This  balance  of  investment  consists  of  dwellings  not  sold 
to  employes,  together  with  the  investment  in  land,  grading,  utili¬ 
ties,  and  civic  facilities  not  recovered  by  rental  of  commercial 
facilities  or  sold.  This  investment  would  be  operated  by  the  plant. 


Operating  Costs 

The  annual  costs  of  operation  of  investment  not  re¬ 
covered  by  rental  of  commercial  facilities  or  by  sale  are  estimated 
below: 

Annual  Operating  Costs 

Coal  Coal 

Hydrogenation  Synthine 

Net  Total  Investment  $11,529,428  $15,375,079 

Operating  Costs  @  6$  691,766  802,505 


Annual  costs  of  operation  are  estimated  to  comprise  in 
terms  of  annual  percentages  on  investment: 

# 
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Annual  Costs  of  Operation 
in  Terms  of  Annual  Percentage  on  Investment 


Depreciation  (40-year  life) 
Maintenance  Costs 

State  and  County  Taxes,  Insurance  and 
Operation  of  Municipal  Facilities. 

Total  Annual  Percentage 


Percent 

2 .5/6 

„2  o0 

1.5 


6o0£ 


It  is  considered  that  costs  of  operation  of  housing  and 

without^ the6 necessity  ofany  "to  propagations.  * 

The  average  amount  per  month  required  to  off-e*.  ope 
ating  costs  would  be  $61.75  as  shown  belows 


Annual  Operating  Costs 
Number  of  Rental  Units 
Average  per  Units 
Annual 
Month 


Coal 

Hydrogenation 

$691,766 

934 

$741 
$61 o  75 


Coal 

Synthine 

$802,505 

1,083 

$741 

$61.75 


Such  an  amount  would  be  15.9  percent  of  the  £n" 

come  per  household  of  $4,651.  The  average  annual  wage  of  pi 
workers  in  Illinois  has  been  estimatea  lnoCKie  per 

$3,577.60  per  annum  i.of  2,080  hours;,  ine  b 

household  on  this  basis  would  be  $4,651(^3,5 //.bo 

earners) . 


9 


Return  on  Investment 

_  o  _ o different  investors  may  require  d^.f- 

ferent  ratefof rltu^upon'th^capital  these ^sti-te^include 

no  allowance  for  return.  However,  as  a  gul,  h  >  pfr  day, 

'tabulation  indicates  the  amounts  P«  “onth  ^  ^ch  ^P  ±n_ 

and  per  barrel  of  products  which  would  be  estimated  net 

totaininvestmentCin'"housingeand°commuriity  development  associated 
with  unit  plants  in  Illinois. 
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Incremental  Costs  for  Each  1  Percent  Gross  Return 
on  Initial  Net  Investment  in  Housing  and 
Community  Development 


Initial  Net  Investment 
entitled  to  Return 


Coal 

Hydrogenation 


Coal 

Synthine 


$11,529,428  $13,375,079 


1  Percent  Return  on  Above: 


Per  Annum  ••  $115,294 

Per  Dwelling  Unit: 

Per  Annum  123 

Per  Month  10.25 

Per  Calendar  Day  316 

Per  Barrel  of  Products  $0,032 


$133,751 

123 

10.25 

366 

$0,037 


The  monthly  rental  to  be  paid  by  the  occupant  would  be 
the  average  monthly  operating  cost  plus  the  required  return  on  the 
Investment. 


/ 

J 
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MARKETING 


Q  6 


neral 


Tne  agreement  under  which  this  report  was  prepared  re¬ 
quires  *he  General  Areas  suitable  Tor  the  location  of  synthetic 
liquid  fuels  plants  to  be  arranged  in  groups  of  relative  deslrabil- 
■.  ,  wi*n  ut  least  2,000,000  barrels  of  daily  production  in  the  most 

Sr°uP  Ior  total  United  States*  This  is  eoual  to 
cC, 000, 000  barrels  annually,  or  approximately  36.3  percent  of  the 
lotai  demand  for  liquid  fuels  in  the  United  States  for  the  year 
^949  . 


,  Motor  Fuel  -  Major  Plant  Product.  If  a  s 
u  the  demand  for  liquid  fuels  in  the  United  States 
'yj  synthetic  plants,  the  principal  product  would  be 


ubstantial  part 
were  supplied 
motor  gasoline 


o 


Plants  using  Coal  or  Natural  Gas .  For  plants  using 
c^ui  or^ natural  gas  as  raw  materials,  motor  gasoline  would  be  the 
.--ajor  plant  product.  The  amounts  of  motor  gasoline  specified  to 
e  $\°?uced  from  these  raw  materials  by  the  various  processes  are 

-*3  x OllOWS  • 


Percentage  of  Motor  Gasoline 
Specified  To  Be  Produced  by  the  Various  Processes 


Process  Percent 


Hydrogenation  72.2$ 

Syn thine  Using  Coal 

Synthine  Using  Natural  Gas  91.5 


. „  ..  Plants  Using  Oil  Shale.  In  the  case  of  shale-oil 

-ant-,  ior  .he  purpose  of  this  report,  motor  gasoline  is  not  soeoi- 
-ta  as  one  of  the  products  to  be  produced  although  such  plants*  i^ 
.°  designed  could  produce  motor  gasoline.  For  a  10 ,000 -barrel "unit 
-ic-oii  plant,  the  principal  products  specified  are  5 ,150  barrels 

n?nd  -3,350  barreis  of  Diesel  fuel  daily.  The  annual  pro- 
'-T'i  fuel  of  such  a  Plant  would  be  1,220,000  barrels. 

,ae  year  1948,  total  sales  of  Diesel  fuel  in  all  of  the  Mountain 


amounted  to  only  5,209,000  barrels.  In  other  words 


.bout 


-•re  sna^e-oll  plants  i^ould  have  been  sufficient  to  satisfy  the 
Qfrr*ana  f°r  Diesel  fuel  In  the  Mountain  States  in  that  year. 
.'.V2e  case  °£  Jet  fuel,  the  annual  output  of  a  single  10.000-bar- 

sha^e-oil  plant  would  be  1,880,000  barrels.  This  is  ap- 

-qify  x,ctal  sales  of  jet  propulsion  fuel,  in  the 

:*  ^89j-5°00  barrels  in  the  total  United  States.'  Con- 

appears  tha^  if  a  relatively  large  number  of  synthetic 
-uaxs  plants  should  be  established,  the  principal  product 
**u  oe  motor  gasoline.  Furthermore,  since  it  appears  that  only 


■■■ 


m 
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enough  natural  gas  will  be  available  for  relatively  few  synthetic 
liquid  fuels  plants,  motor  gasoline  would  amount  to  approximately 
75  percent  of  the  total  productive  capacity,  based  upon  the  plant 
product  specifications . 

From  the  foregoing,  it  is  evident  that  of  the  total 
2,000,000  barrels  of  daily  productive  capacity  (which  is  equivalent 
to  the  capacity  of  200  10, 000-barrel  synthetic  liquid  fuels  plants, 

required  to  be  included  in  the  most  desirable  group  of  General 
Areas,  gasoline  would  amount  to  approximately  1,500,000  barrels 
dally  or  547,500,000  barrels  annually.  This  would  be  62.3  percent 
of  the  total  United  States  demand  for  motor  gasoline  in  1949,  which 
amounted  to  878,887,000  barrels.  If  the  total  demand  for_ motor 
Gasoline  in  1949  had  been  supplied  by  synthetic  liquid  fuels  plants, 
a  total  of  321  such  plants  v/ould  have  been  required.  This  is  a 
relatively  small  number  in  contrast  to  the  several  thousands  o^ 
plants  potentially  possible  based  on  raw  materials  available. 

Estimated  Future  Liquid  Fuel  Requirements .  While  the 
hazards  of  a  long-range  forecast  of  liquid  fuel  consumption  are  well 
recognized,  it  has  been  considered  necessary  in  this  present  souay 
to  attempt  to  estimate  probable  liquid  fuels  requirements  over  the 
next  25  years  because  the  usual  short-term  forecasts  of  a  few  years1 
duration  would  have  little  significance  in  appraising  the  economic 
factors  that  may  have  a  bearing  on  the  bringing  into  existence  of  a 
long-range  program,  such  as  the  development  of  a  synthetic  aiqu_^ 
fuels  industry.  On  the  basis  of  present-day  factors  affecting  motor 
gasoline  consumption,  the  future  demand  has  been  projected  oy  states 
and  from  this  the  total  demand  for  the  United  States  has  been  eso^- 
mated,  as  shown  in  Exhibit  No.  34,  which  demand  in  1975  amounts^ to 
approximately  59  billion  gallons,  or  1.4  billion  barrets  annually. 
If  this  demand  were  met  entirely  with  synthetic  motor  gasoline,  the 
equivalent  of  511  plants  each  of  10,000  barrels  daily  capacity 
would  be  required. 

In  recent  years,  the  proportion  of  motor  gasoline  to  the 
total  demand  for  liquid  fuels  in  the  United  States  has  averaged 
approximately  40  percent.  At  the  present  time,  there  are  several 
factors  which  indicate  that  the  motor  gasoline  percentage  may  rise 
in  the  next  few  years .  There  is  a  tendency  for  the  percentage  of 
residual  fuel  oils  to  decline  as  refining  operations  are  altered. . 
Furthermore,  it  is  expected  that  the  expansion  of  the  natural  gas 
industry  may  reduce  relatively  the  consumption  oi  fuel  oil  ana 
kerosene.  On  the  other  hand,  there  may  be  some  counterbalancing 
factors,  such  as  the  increasing  use  of  jet  propulsion  fuel  and 
Diesel  fuel.  However,  on  the  basis  of  motor  gasoline  consumption 
of  40  percent,  the  total  United  States  demand  for  liquid  fuels  in 
1975  would  be  of  the  order  of  3.5  billion  barrels  annually. 

In  order  to  provide  a  check  upon  the  reasonableness  of 
this  estimate,  the  total  annual  energy  supply  for  the  United  States 
was  studied  and  projected  to  1975.  This  is  shown  on  the  chart, 

-  Exhibit  Nov  35,  which  indicates  estimated  total  energy  requirements 
in  1975  of  50  thousand  trillions  of  Btu.  In  a  recent  study,  "Energy 
Uses  and  Supplies,  1939,  1947,  1965",  by  the  U.S.  Bureau  oi  Mines, 
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•  ' reformation  Circular  7582,  energy  supplies  in  the  United . States  are 
'rejected  at  approximately  48  thousand  trillions  of  Btu  in  1965. 

^-Js  is  in  close  agreement  with  the  47  thousand  trillions  of  Btu 
♦■*c~  1965  shown  on  the  chart.  Exhibit  No.  35.  Of  the  estimated  total 
energy  supply  in  1975  of  50  thousand  trillions  of  Btu,.  the  3.5  bil¬ 
lon  barrels  of  liquid  fuels  would  constitute  42  percent  as  con- 
trasted  with  35  percent  in  1948,  as  shown  on  the  chart.  Exhibit  No. 
36.  The  relative  proportions  of  energy  supplied  by  coal,  natural 
"as  and  petroleum,  which  are  also  shown  on  that  chart,  indicate 
the^reasonableness  of  the  estimate.  Some  studies  of  liquid  fuel 
demand  have  estimated  that  consumption  in  1975  may  be  of  the  order 
5  or  6  billion  barrels.  If  these  quantities  are  related  to  the 
estimated  1975  total  energy  requirements,  they  would  amount  to  60 
percent  and  72  percent  respectively.  Such  high  percentages  would 
appear  to  assume  an  unreasonable  limitation  on  the  use  of  other 
fuels  such  as  coal' and  natural  gas. 

Crude  Oil  Reserves  and  Production.  As  of  December  31, 

19^-9,  the  estimated  proved  reserves  of  crude  oil  in  the  United 
States  stood  at  24,649,489,000  barrels,  which  is  an  all-time  record 
high.  This  amount  is  13.6  times  the  crude  oil  production  of 
1,818,800,000  barrels  in  1949.  If  the  proved  reserves  of  natural 
gas  liquids  are  added  to  the  crude  oil  reserves,  the  estimated 
oroved  reserves  of  liquid  hydrocarbons  as  of  December  31,  1949 
amounted  to  28,378,501,000  barrels.  In  the  past,  new  discoveries 

•^nd  extensions  of  old  fields  have  added  to  the  known  supply.  -*-he 
following  tabulation  shows  the  amount  of  crude  oil  added  to  the 
supply  by  5-year  periods  from  1925  to  1949: 


Amounts  of  Crude  Oil  Added  to  the  Supply 


Period 


Billions  of  Barrels 


1925-29 

1930-34 

1935-39 

1940-44 

1945-49 


10.044 

3.325 

12.161 

9.296 

13.336 


Total  48.162 


The  above  tabulation  shows  that,  when  the  incentive  has 
been  strong,  substahtial  quantities  of  crude  oil  have  been  dis-_ 
covered.  It  must  be  anticipated  that  further  substantial  quanti¬ 
ties  of  oil  will  be  discovered  in  the  future.  Recent  important 
oil  discoveries  in  Scurry  County,  Tex.,  and  in  California  have  in¬ 
creased  appreciably  the  optimism  with  respect  to  future  oil  dis¬ 
coveries.  Furthermore,  the  major  oil  discoveries  made  in  Aloerta, 
Canada,  in  recent  years  indicate  that  vast  oil  resources  may  exist 
‘in  western  Canada.  This  has  led  to  the  belief  that  important  oil 
resources  also  may  be  found  in  North  Dakota.  In  fact,  the  oil 
companies  have  under  lease  in  the  United  States  more  than  200  mil¬ 
lion-acres  of  untested  lands,  having  geological  formations  con¬ 
sidered  favorable  to  the  discovery  of  oil. 
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.  *.  rs-p  -PiTt-irre  requirements  liquid 

Based  upon  the  estimate  oifutur  ^  production  during 

fuels  in  1975,  as  previously  devel  P  ' amount  of  approximately 

noYt  vears  would  be  required  in  the  48  2  Pinion  barrels 

62  billion  barrels.  This  m||  y°ar°period  1925  to  1949.  Stated  in 
added  to  the  supply  in  yhe  25-year  .  rbulrements  during  tne  next  a 
other  terms,  the  estimated  crude  oi require^  supply  developed  in 
years  are  at  about  the  rate  of  aaoi^i  ig49  ^  total  amount  of 
the  5-year  period  1945  to  1949.  ^  |  amounted  to  approximately 

crude  oil  produced  in  the  Uni  ^ith  the  estimated  requirement 

Is  billion  barrels.  This  together  with  the  e^^^^  that  time 

to  1975,  would  indicate  a  total  cumul  P  nt  years  it  has  been 

O?  approximately  100  billion  ^rels-^In  reoe^  y^iaateiy  recover- 
variously  estimated  that  the  tota  unts  to  approximately  110 

able  from  primary  onshore  operati  estimated  that  anproximately 

billion  barrels .  xn  addition,  x  4ned  from  offshore  operations 

40  billion  barrels  more  might  petroleum  industry,  it  is  ge..- 

e?ally°es?ima?edratrprelent ’ tha^^S^hangeShinf methods  of "p?oduc- 

tlon?  ?hereforefm?£hf hd  considerably  to  the  recoverable  ^pply. 

Order  of  Desirability  Influenced  pot  possible 

are  some  25  states  naving“_s5liaFre  being" prepared  seriatim, 

in  these  separate  state  ^p°^emplate  all  of  the  factors  to  ce  ce- 
and  not  simultaneously,  to  conuei  ,  might  tend  to  vitiate 

vpl  oned  in  subsequent  state  repox  to,  -  mip-ht  be  shown  subse- 

IomePof  the  material  presented  herein.  ne«by  General  Areas 

ouently,  for  example,  that  marke  synthetic  liquid  fuels 

could  be  supplied  more  e°?n°mi!rahL.es  Irf  any  case,  the  determina- 
plants  located  in  other  distant  state  ^ener|1  Areas  must  take  into 

tion  of  the  order  of  ^transporting  products  to  a_  designated  ma:- 
consideration  the  coot  Ox  *  p  xnn4-  and  not  be  based  solely 

ket  that  could  absorb  the  assumed  output  an  t8  markets  are 

on  estimated  fob.  PT^t^be  fieneral  Areas  under  consideration  with 
defined  and  allocated  to  the  Gonerai  seauently  developed  may 

Ss~  ~  w  ““ 


l  oi  tne  fiariiuvx..D  — - *- 

,  4-hPre  are  51  Suitable  Generax 

As  shown  on  Exhibit,  No*  10,  Illinols  located  princi- 

Areas  of  Coal  and  Water  £zrts  of  the  State.  The  neighbcr- 

oally  in  the  central  and  southex  P  and  xowa  also  contain  _ 

ing  States  of  Indiana,  Kentuc  y,  duction,of  synthetic  liquid  f un¬ 
suitable  General  Areas  10^  ;  markets  for  the  major  products  o. 

A  determination  of  tne  po  Illinois  must,  therefore,  give 

synthetic  liquid  fuel s  Plan ^^piaceS  upon’the  market  by  the 
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•The  estimated  co3t3  of  producing  synthetic  liquid  fuels 
,ji  each  of  the  neighboring  stares  have  not  been  determined  precise¬ 
ly  at  this  time,  but  it  appears  from  available  factors  that  such 
costs  in  Indiana  and  western  Kentucky  will  not  differ  sufficiently 


'rom  those  in  Illinois  for  synthetic  liquid  fuels  to  move 


-n  4-  ~ 

a-li 


those  two  states  from  potential  plants  in  the  Illinois  General 
Areas.  It  appears  desirable,  therefore,  to  establish  limits  to 
the  marketing  territory  to  be  served  from  synthetic  liquid  fuels 
plants  in  Illinois,  on  the  assumption  that  there  will  be  no  cross 
haul  of  products  between  synthetic  liquid  fuels  plants  In  Illinois 
and  those  in  Indiana  and  western  Kentucky.  In  the  case  of  Missouri 
and  Iowa,  however.  Indications  are  that  the  estimated  cost  of 
producing  synthetic  liquid  fuels  may  be  so  high  that  markets  in 
rhose  states  might  be  served  more  economically  from  potential  syn¬ 
thetic  liquid  fuels  plants  in  Illinois  or  western  Kentucky.  Never¬ 
theless,  in  order  to  avoid  allocating  markets  to  the  synthetic 
liquid  fuels  plants  of  more  than  one  state,  neither  Missouri  nor 
Iowa  is  included  at  this  time  In  the  potential  marketing  territory 
for  synthetic  liquid  fuels  plants  in  Illinois. 


No  General  Areas  suitable  for  the  location  of  synthetic 
liquid  fuels  plants  are  known  to  exist  at  this  time  in  Wisconsin 
or  Minnesota.  Since  Wisconsin  borders  on  Illinois  to  the  north, 
its  requirements  for  liquid  fuels  may  be  considered  as  a  potential 
demand  on  synthetic  liquid  fuels  plants  located  in  Illinois,  es- 

•  daily  in  view  of  the  excellent  facilities  which  exist  for  the 
ansportation  of  liquid  fuels  to  that  state  from  Illinois.  While 
Minnesota  does  not  border  on  Illinois,  the  Mississippi  River  could 
afford  excellent  means  for  transporting  synthetic  liquid  fuels  to 
the  important  markets  in  that  state.  Furthermore,  while  the  esti¬ 
mated  costs  of  producing  synthetic  liquid  fuels  in  other  states 
that  might  be  regarded  as  potential  sources  of  supply  for  Minnesota 
have  not  been  determined  precisely  at  this  time,  indications  are 
that  synthetic  liquid  fuels  plants  in  Illinois  would  provide  the 
lowest  estimated  costs  delivered  in  the  major  markets  in  Minnesota. 
Consequently,  the  marketing  territory  to  be  served  by  potential 
synthetic  liquid  fuels  plants  in  Illinois  is  defined  as  including 
the  States  of  Illinois,  Wisconsin, and  Minnesota. 


Consumption  of  Motor  Fuel 
in  the  Marketing  Territory 

The  major  product  specified  to  be  produced  from  coal  by 
both  hydrogenation  and  synthihe  plants,  as  shown  in  a  previous  sec¬ 
tion  of  this  report,  is  motor  gasoline.  For  both  processes,  motor 
gasoline  constitutes  approximately  75  percent  of  the  total  produc¬ 
tive  capacity.  Sincre'idiis  product  constitutes  such  a  high  percent¬ 
age  of  the  total  proposed  output,  extensive  consideration  has  been 
given  to  the  factors  bearing  upon  the  present  and  predicted  future 
^-nand  and  the  present  and  predicted  future  supply  of  motor  gasc- 
P  he. 
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Motor  Fuel  Consumption  in  Illinois.  In  this  analysis, 
data  on  motor  fuel  consumption  published  by  the  Public  Roads  Admin¬ 
istration  have  been  used.  In  these  figures,  motor  fuel  consumption 
is  reported  for  on-highway  and  off-highway  uses,  excluding  saxes  to 
the  Federal  Government  for  military  purposes.  Consequently,  mil¬ 
itary  requirements  are  eliminated  from  consideration  in  this  report. 

The  quality  of  gasoline  proposed  to  be  produced  by  both 
the  hydrogenation  and  coal  synthine  plants  is  specified  to  be  about 
78  to  80  octane,  motor  method  rating  although  it  is  recognized  that 
there  is  some  leeway  in  the  processes,  particularly  the  hydrogenation 
process,  for  producing  some  high-grade  gasolines.  Since  this  gaso¬ 
line  would  be  of  lower  standard  than  commonly  used  for  aviation, 
aviation  gasoline  consumption  has  been  eliminated  from  the  total 
off-highway  consumption  of  motor  fuel  as  published  by  the  Public 
Roads  Administration.  Therefore,  motor  fuel  consumption  figures 
given  in  this  analysis  do  not  include  aviation  use  or  purchases  oy 
the  Federal  Government  for  military  purposes . 

Motor  gasoline  consumption  for  the  State  of  Illinois  in 
the  year  1948  amounted  to  47,670,000  barrels.  The  annual  production 
of  motor  gasoline  from  coal  by  a  synthine  or  hydrogenation  plant  of 
10 v000-barrel-per-day  capacity,  would  be  approximately  2,737,500 
barrels.  Consequently,  if  the  entire  motor  gasoline  consumption  in 
the  State  of  Illinois  in  1948  had  been  supplied  by  synthetic  liquid 
fuels  plants,  approximately  18  such  plants  would  have  been  suffi¬ 
cient  to  satisfy  the  total  demand. 

Since  the  motor  fuel  requirements  of  Illinois  are  well 
satisfied  at  the  present  time  by  petroleum  products  and  since  it  ap¬ 
pears  that  it  may  be  many  years  before  large  quantities  of  synthetic 
liquid  fuels  will  be  required,  it  is  desirable  to  estimate  the  future 
demand  for  motor  fuel  in  Illinois.  While  ordinarily  five  or  ten 
years  might  be  considered  the  limit  to  which  an  estimate  of  future 
demand  might  be  extended  with  a  reasonable  degree  of  accuracy,  it 
was  believed  desirable  in  the  present  instance  to  attempt  to  esti¬ 
mate  motor  fuel  consumption  in  the  marketing  territory  to  1975. 

Even  though  the  hazards  of  such  long-range  prediction  are  realized, 
the  main  purpose  of  the  estimate  is  to  indicate  the  probable  maximum 
number  of  synthetic  liquid  fuels  plants  which  would  be  needed  were 
no  petroleum  liquid  fuels  available. 

Future  Consumption  of  Motor  Fuel  in  Illinois.  To  make  an 
estimate  of  the  future  demand  in  the  State  of  Illinois,  motor  fuel 
consumption  was  divided  into  on-highway  and  off-highway  uses.  The 
estimate  of  future  on-highway  use  of  motor  fuel  was  based  primarily 
on  the  growth  trends  of  population,  motor  vehicle  registrations,  and 
consumption  per  vehicle.  The  off-highway  use  was  determined  prin¬ 
cipally  from  the  on-farm  consumption. 

Population.  In  general,  the  future  population  esti¬ 
mates  were  based  on  an  estimate  published,  in  November  1949,  by  the 
Bureau  of  Agricultural  Economics  of  the  U.S.  Department  of  Agricul¬ 
ture.  In  the  report,  the  population  of  the  United  States  was  pro¬ 
jected  to  1975  by  major  geographic  divisions  and  the  basis  for  these 
projections  was  past  population  figures  of  the  Bureau  of  the  Census. 
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The  projections  of  future  population  by  geographic 
divisions  of  the  United  States  were  based  upon  two  estimates  of 
future  population  by  the  Bureau  of  the  Census.  One  of  these, 
termed  the  high  projection,  was  described  as  high  fertility,  low 
mortality,  200,000  net  immigration  per  year,  and  high  internal 
migration.  The  other,  termed  the  low  projection,  was  based  upon 
medium  fertility,  medium  mortality,  no  net  immigration  after  3.950, 
and  lov;  internal  migration.  In  this  report,  the  high  projection 
has  been  used  since  that  forecast  appears  to  be  more  reasonable, 
considering  present  population  trends.  On  this  basis,  the  popula¬ 
tion  of  the  United  States  in  1975  is  estimated  by  the  Bureau  of 
Agricultural  Economics  as  188,585,000. 

Exhibit  No.  37  shows  the  population  by  major  geo¬ 
graphic  divisions  of  the  United  States  from  1870  to  1950,  with  esti 
mates  to  1975.  The  extensions  to  1975  on  the  chart  correspond  to 
■che  high  projections  made  by  the  Bureau  of  Agricultural  Economics, 
adjusted  in  the  Pacific,  Mountain,  and  South  Atlantic  States  to  re¬ 
flect  more  recent  conditions  as  indicated  by  the  results  of  the 
1950  Census.  It  should  be  noted  that  these  extensions  carry  out 
the  trends  in  the  past  and  may  provide  a  fairly  accurate  gauge  of 
the  population  growth  in  the  years  to  come. 


Since  the  States  of  Illinois  and  Wisconsin  are  in 
the  East  North  Central  geographic  division  and  the  State  of  Minne¬ 
sota  is  in  the  West  North  Central  geographic  division,  the  popula¬ 
tion  of  each  state  in  these  two  divisions  was  studied  both  in 
absolute  numbers  and  as  percentages  of  the  total  population  of  the 
respective  geographic  division.  From  the  percentage  figures,  pro¬ 
jections  of  past  trends  were  extended  to  1975.  The  percentages  so 
derived  were  then  applied  to  the  total  estimated  population  of  the 
geographic  division  in  order  to  determine  the  population  estimates 
of  the  various  states.  The  figures  so  derived  for  the  East  North 
Central  geographic  division  are  presented  in  chart  form  in  Exhibit 
No.  38  and  for  the  West  North  Central  geographic  division  in  Ex¬ 
hibit  No.  39.  These  exhibits  show  the  population  of  each  of  the 
states  in  those  two  geographic  division  from  1900  to  1950  with 
estimates  to  1975.'  The  total  estimated  population  in  1975  of  the 
five  states  in  the  East  North  Central  geographic  division  and  of 
the  seven  states  in  the  West  North  Central  geographic  division  is 
equal  to  38,377,000  and  15,653,000,  respectively,  which  are  the 
estimates  for  those  geographic  divisions  prepared  by  the  Bureau  of 
Agricultural  Economics.  The  population  of  Illinois  as  of  April  1, 
1950,  was  8,712,176  and  the  estimate  for  1975  Is  approximately 
10,745,000,  indicating  an  increase  of  approximately  23  per  cent. 


Motor  Vehicles.  To  obtain  an  approximation  of  the 
number  of  automobiles'  likely  to  be  in  use  during  the  next  25  years , 
data  of  past  automobile  registrations  published  by  the  Public  Roaas 
Administration  were  studied.  The  number  of  persons  per  private 
and  commercial  automobile  registration  in  each  state  was  calculated 
and  projected  to  1975.  In  making  these  projections,  attention  was 
Slven  to  effects  of  present  and  possible  future  population  density. 
Income  per  capita.,,  and  other  economic  factors  which  would  influ¬ 
ence  the  number  of  persons  per  automobile. 
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Exhibit  No  40  shows  the  number  of  persons  per  Private  ar.c 
c ommer o lal^automobile  plotted  ^inst  Income  payme^s  per  . 

-for  each  of  the  states  of  the  Unioea  Stai.es  in  i*-o. 


mercial 
crease ,  except 


,t  on  this  chart  thenumber  of  persons  per  private  and  corn- 
automobile  .  decreases  as  the  income  payaenc-  1*  iSwer 


noted  that  on  this 


in  the  most  densely  populated  states 


i  iV 

crease,  except  j-u  «*~~  **  ~~ .  ;  *  _  cj_e  and  this  limit 

limit  appears  to  be  about  three  ye.  o  wbere  ;he  income  payments 


limit 


seems  t.o 


he  approached  only  in  those  ~  lE-l  *  Q  nnt-  hich 

■  usid  "S  ^^SSTthe  Of  • 


capita:  are 


These  data  wer^ 


'ere  used  as  guiaes  m  of  the  states, 

persons  per  private  and  commie^1^i  ^-"nrivate  and  commercia. 


States  f  o. 


the 


Exhibit  NO.  41  shows  the  number  d  r  ^  r 

automobile  in  each  state  of  the  East  Nor-.h  -en.. 
years  1930  to  1949,  with  projections  to  197-.. 

The  number  of  persons  per  private  and  commercial  auto- 

mobile  in  the  State  of  Illinois  in  1948  wW  ££  prN4e ’  and  cor.- 
estimate  for  19,5  is  appr^m^e-^  3o  ;  WU  1  on  estimates  mentioned 
mercial  automobile.  Using  the  xUoU±«^  _  x-vg  number  of 

previously  and  this  number  of  persons  per  1975 

private  and  commercial  automobl.eo  1  '  •  t  hll  the  number  in  1945 

is  estimated  to  be  approximately  2,9So,000,  wni.  oeroenfc.  ex- 

was  approximately  2,050,0u0,  an  m  -e.  -  -Uomobile  registrations 

hibit  No.  42  shows  private  and  commercial.  “°^Vl975.  The 
in  Illinois  for  the  years  1Jf7'--949  w.  ?5  ass'umed  to  bear  tr 

number  of  publicly  owned  automob xleo  x.^-  '  ,  biles  in  that  year 

same  relationship  to  private  and  coxnmecio.1  r  -  ^obil  autom0blles 

as  existed  in  1948.  On  this  basis  ^^^f^^S^both  publicly 
estimated  for  the  State  of  Illinois  in  19*75,  ine-uaingQ^ 
owned  and  private  and  commercial  vehiCxe^,  i*  -> 


State  of  Illinois 


«  Tseb”U‘ther-e^rai975  S'f  estimaled  in 
ler  as  that  Smpioyed  In  cllculating  “umber^of  automobiles ^  ^ 

^S:\r^?n^er:o^otor 

ner  private  and  commercial  tiu^A  wa^>  ^  termination  density  ar 

and  possible  future  conditions  with  respect  t^popuiataon  -en^  ^ 

income  per  capita  were  consxde. -cK  ^  ..  sa  thf,  various  states, 


the  number  of  farm  motor  trucks  now  in 


in  the  various  states, 
nt  of  the 


since  rarm  muoux-  i/iu^  -  -*■*  _ 

total  number  of  private  and  commercial  -xacLb 
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and  number  of  farms  in  each  state,  «n. 


A  study  was  made  of  the  size  ana  iuiu^  be  supported  was 

the  potential  number  of  iarm «  -n^the  other  guides  mentionec, 
taken  into  consideration.  Ltor  truck  in  eac: 

the  n-amber  of  persons  per  private  f  No.  43  is  a  chart  whi: 

of  the  states  was  projected  to  commecial  motor  truck  ir. 

shows  the  number  of  persons  Per  private  and  comm.cia^^  ^  ^ 

the  East  North  Central  Stares  j.oi  tr.e  /Ccx  +3  u  shows  that  t'r., 

mates  to  the  year  1975.  An  examination  o.  this  in  re- 

states  have  followed  much  uhe  same  pattein  ifl  prom  the  future 
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persons  per  private  and  commercial 


truck 


.r  ^ 

.‘>11 


■>  Q  7  r~ 

J.O  /  O 


*  a 


shewn 


to 


_5.25»  Usj.ng  the  population  estimates  de  vei. oped.  previously  and  the 
same  proportion  of  publicly  owned  motor  trucks  as* existed  in  1948, 


the  total  number  of  motor  trucks  expected  to  be  in  use  was  pro¬ 
jected  to  IS  75.  j.n  that  year  the  estimate  is  686,300  motor  trucks 
as  compared  with  1S48  registrations  of  314,110  as  reported  by  the 
Public  Roads  Administration.  This  is  an  increase  of" about  116 
cercent . 


To  estimate  the  growth  in  bus-  registrations.  Public 
Hoads  Admj.nl s  orairon  figures  were  used  in  conjunction  with  more 
recent  ilgures  obtained  from  the  bus  census  of  "'Bus  Transportation 
irom  these  data  the  number  of  persons  per  common  carrier  bus  and 
per  school  bus  were  computed  and  projected  to  1975.  Using  the  popu¬ 
lation  figures^  previously  developed,  the  total  number  of  buses 
tee  State  of  Illinois  was  projected  to  1975  with  the  number 
that  year  amounting  to  approximately  12,000  buses. 


^or 


jr 

J-aI 


On -hi ghw&y  c  ons 


To  arrive 


,"'t ion-  of  Motor  Fuel  in  Illino: 


b  an  estimate”"ox’"i*uture  on-HTgnway  use  of  motor  fuel 
v.eighted  average  annual  use  of  motor  fuel  per  vehicle  by  type  of 
vehicle  i&s  calculated  from  Information  of  on -highway  consumption 
:or  the  State  of  Illinois  published  by  the  Public  Roads  Administra¬ 
tion  for  i948 .  Tiie  estimated  future  on-highway  use  of  motor  fuel 
in  Illinois  was  tnen  calculated  from  the  number  of  motor  vehicles 
previously  estimated,  multiplied  by  the  weighted  average  annual 
'jensump ui on  per  vehicle®  In  other  words,  the  estimates  of  future 
cons  amp tx on  are  predicated  on  the  average  annual  consumption  per 
vehicle  obtained  in  1943.  It  is  realised  that  motor  vehicle  ef¬ 
ficiencies  may  increase  somewhat  in  the  future  but  data  published 
y  RuD-iic  xtoads  Administration  covering  vehicle  travel  per  gal¬ 

lon  of  fuel  consumed  over  the  past  15  years  would  net  indicate  the 
likelihood  of  any  striking  changes  In  over-all  efficiency.  It  may 
os  that  eventually  motor  vehicles  will  consume  less  fuel  per  ve- 
hiCj.e-mx.le  but  it  was  believed  preferable  In  this  study  to  run  the 
.^.si  oi  overstating  the  future  consumption  rather  than  understating 
it  by  taking  into  consideration  statements  concerning  future  motor 
vanicle ^efficiencies  that  may  not  be  achieved.  If  motor  vehicle 
:uel  efficiencies  are  Increased  appreciably  in  the  future,  the 
estimates  of  future  on -highway  consumption  here  developed* will  be 
Proportionately  too  large.  Based  on  the  estimated  number  of  va- 
nlcles  and  weighted  average  annual  fuel  consumption  per  vehicle. 


the  on-highway  motor  fuel  consumption 
■-nted  at  2,999,352,00 0  gallons.  This  __ 

utely  70  percent  over  1948  on -highway  consumption  of  1,761,420,000 
2allons 


7>  T1  ^  1  iliOi  ^  Q  7”  i  cj  o  -5  Jr 

Is  an  increase  of  approx! - 


in  Illino 


Since 


rK  .  .  Off-highway  Use  of  Motor  Fuel  in  Illinois . 

,  e  consumption  oi  motoFTuel  In  agriculture  constitutes  ‘the 
:a?gest  single  item  of  off-highway  use,  special  attention  was  given 
-c^tne  consumption  of  motor  fuel  by  tractors  on  farms.  To  esti- 
i',e  number  of  farm  tractors  that  will  be  required  in  1975, 

.nc  amount  of  crop  land  harvested  per  tractor  was  studied.  Ex- 
“l0xw  ^0<>  ^4  shows  In  chart  form  the  average  crop  land  harvested 
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in  acres  per  tractor  for  the  United  States  from  1S40  to  1949  Wxth 
estimates  to  1975. 

To  estimate  the  future  number  of  tractors  on  farms 
for  individual  states ,  analyses  were  made  oi  the  number  o*  -  arms  cy 
size  groups,  trends  in  the  number  of  tractors  on  farms,  the  amount 
of  crop  land  harvested  in  acres  per  tractor,  per  capita  income  pay¬ 
ments,  and  the  average  amount  of  crop  land  harvested  per  farm.  The 
chart’  Exhibit  No.  45  shows  for  each  of  the  states  in  the  United 
States  for  the  year  1949  the  average  crop  land  harvested  per  tractor 
plotted  against  the  average  harvested  crop  land  per  farm.  From  the 
analysis  of  the  number  of  farms  by  size  groups,  estimates  were  made 
of  the  maximum  number  of  tractors  which  could  be  economically  sup¬ 
ported  in  each  state.  These  numbers  were  then  adjusted  in  view  of 
the  other  factors  mentioned  above  to  arrive  at  an  estimate  o_  tne 
number  of  tractors  in  each  state.  Using  the  estimated  number  of 
tractors  in  each  state  for  1975,  the  average  crop  land  harvested  per 
tractor  was  calculated  and  plotted  against  the  average  crop  land 
harvested  per  farm,  as  shown  in  the  chart.  Exhibit  No.  46. 

on  farms  in  the  United  States 


tractors 


The  number  of 

obtained  for  the  year  1975  by  too 
mates  developed  as  above  amounts  to  5,264,000 
ableness  of  the  estimate  of  the  number 
1975  is  indicated  by  the  fact  that  the 
(obtained  in  this  manner)  agrees  quite 
by  the  U.S.  Department  of  Agriculture, 
vested  crop  land  required  in  1975,  the 


aling  the  individual  state  esti- 


fcraetors .  The  reascn- 
of  tractors  in  each  state  in 
total  for  the  United  States 
with  the  total  estimated 
In  a  study  of  food  and  har- 
Department  of  Agriculture 


well 


ited  crop  land 


future  popula- 


estimated  that  there  would  be  5,000,000  tractors  on  farms  in  the 
United  States.  That  Department’s 
required,  however,  was  based  upon 
tion  than  now  appears  reasonable. 

1975  may  be  compared  to  3,365,000 
on  United  States  farms  as  of  July 


estimate  of  the  harves 
a  lower  estimate  of  i 
These  estimates  for  tractors  in 
tractors  (excluding  garden  tractors; 
1,  1949. 


For  the  State  of  Illinois,  the  number  of  farm  tractors 
in  1975  is  estimated  at  310,000.  This  is  an  increase  of  approximate¬ 
ly  39  percent  over  the  223,240  tractors  estimated  on  ullinois  farms 
as  of  July  1,  1949.  The  amount  of  motor  fuel  consumed  per  tractor  i 
each  state  in  1948  was  obtained  from  information  published^ by  the  Bur¬ 
eau  of  Agricultural  Economics.  These  amounts  were  then  multiplied  *,• 
the  estimated  number  of  tractors  in  each  state  to  arrive  at  estimate: 
of  future  consumption  of  motor  fuel  by  tractors  in  each  state.  r^r 
Illinois,  motor  fuel  consumption  by  tractor  in  1975  is  calculated  a: 
336,350,000  gallons. 

Other  off-highway  uses  of  motor  fuel  in  Illinois  in 
1948  represent  only  a  small  percentage  of  the  totax  consumption  ana 
for  purposes  of  this  estimate  are  assumed  to  bear  the  same  relation¬ 
ship  in  the  future  as  in  the  past.  The  total  motor  fuel  consumption 
in  Illinois  for  the  years  1927  to  1948  is  shown  on  the  chart,  Exhim- 
No.  47,  which  also  presents  the  estimate  of  future  motor  fuel  consur-- 
tion  to  1975.  It  will  be  noted  from  the  chart  that  the  total  motor 
fuel  consumption  (excluding  aviation  and  military  uses)  for  1975  i: 
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approximately  3,360,053,000  gallons  or  about  80.0  million  barrels. 
£  'his  represents  an  increase  of  approximately  68  percent  over  1948 
consumption. 


Number  of  Synthetic  Liquid  Fuels  Plants  Equivalent 
to  Estimated  Motor  Fuel' "Consumption  in  Illinois  in  T5TS.  If  there 
were  no  supplies  or  petroleum  products"  available  in  1975  in  Illinois 
to  satisfy  the  motor  fuel  requirements  and  if  all  the  estimated 
future  demand  were  supplied  from  hydrogenation  or  coal  synthine 
plants,  approximately  29  plants,  each  with  a  daily  capacity  of 
10,000  barrels,  would  be  required.  This  represents  an  increase  of 
11  synthetic  liquid  fuels  plants  over  the  number  which  would  have 
been  needed  to  supply  the  motor  gasoline  requirements  for  the  State 
In  1948.  It  should  be  emphasized  that  the  number  of  plants  as  given 
represents  merely  the  maximum  number,  the  output  of  wh ich  would  be 
equivalent  to  the  requirements  for  motor  gasoline  and  makes  no  impli¬ 
cation  that  that  number  of  plants  would  be  needed. 


Motor  Fuel  Consumption  in  Wisconsin.  Since  the  marketing 
territory  of  synthetic  liquid  fuels  plants”"located  in  Illinois  has 
been  defined  as  including  Wisconsin,  it  is  necessary  to  analyze  that 
market  and  to  estimate  its  future  magnitude.  In  this  analysis,  the 
ear.e  methods  and  sources  of  information  have  been  used  as  were 
employed  in  the  study  of  motor  fuel  consumption  in  Illinois. 


The  population  of  the  State  of  Wisconsin  from  1900  to  1950 
0  estimates_to  1975,  is  shown  on  the  chart.  Exhibit  No.  38.  As 
April  1,  1950 „  the  population  of  Wisconsin  was  3,434,575  and  the 
estimate  for  1975  is  4,030,000,  an  increase  of  about  17  percent. 


The  number  of  persons  per  private  and  commercial  automo- 
Dile  in  Wisconsin  is  shown  on  the  chart.  Exhibit  No.  41,  with  pro¬ 
jections  to  1975.  In  1948,  the  number  stood  at  3.98  persons  per 
private  and  commercial  automobile  and  the  1975  estimate  is  3.25  per- 
Based  on  the  two  factors  of  population  and  persons  per  auto¬ 
mobile,  future  private  and  commercial  registrations  are  estimated 
sh°wn  on  the  chart.  Exhibit  No.  48,  which  gives  registrations 
.iOm  1927^ to  1949  and  estimates  to  1975.  Total  registrations  for 
-075,  including  publicly  owned  automobiles  as  well  as  private  and 
commercial ,  are  estimated  at  1,242,800  as  compared  with  approxi¬ 
mately  867,000  vehicles  in  1949,  an  increase  of  about  43  percent. 


On  the  chart.  Exhibit  No.  43,  persons  per  private  and 
commercial  motor  truck  for  Wisconsin  are  shown  from  1930  to  1948 
with  projections  to  1975.  As  of  1975,  the  total  number  of  motor* 
mucks  estimated_to  be  in  use,  including  public,  private,  and  com- 
"^on  ^ 3  327,500  as  compared  with  the  total  1948  registrations 

207,572.  Motor  bus  registrations  in  Wisconsin  are  expected  to 
;r,c^se  from  approximately  3,500  in  1948  to  approximately  4,580 
-.1975.  From  the  estimates  of  the  number  of  motor  vehicles  de- 
-  eloped  above  and  the  weighted  average  annual  consumption  of  motor 
uel  per  motor  vehicle  by  type  of  vehicle  in  1948  for  Wisconsin 
me  total  on-highway  fuel  consumption  in  Wisconsin  in  1975  is  esti- 
■^ed  at  1,129,161,000  gallons.  This  represents  an  increase  of 
u  008 1  52  percent  over  the  1948  on-highway  motor  fuel  consumption. 


■ 


263 


By  the  methods  previously  employed,  the  number  of  tractors 
on  farms  in  Wisconsin  is  projected  to  197o  and  in  that  year  is  y—-- 
mated  at  230,000  as  compared  with  169,430  as  of  July  1, 
uoon  the  motor  fuel  consumption  per  tractor,  as  given  oy  tne  ^ureau 
of  Agricultural  Economics  in  1948,  motor  fuel  consumption  by  factors 
in  Wisconsin  in  1975  is  estimated  at  167,900,000  gallons. 

The  total  motor  fuel  consumption,  including  both ^ on -hignway 
and  off-highway  uses,  but  excluding  aviation  and  mxli^a.y  use, 
estimated  for  Wisconsin  in  1975  at  1,317,814,000  gallons,  or  approxi- 
mately  31.4  million  barrels.  This  is  an  increase  of  approximauel/  51 
oercent'  over  the  total  motor  luel  consumption  of  20,76d,000  -ar- els 
in  1948.  Exhibit  No.  49  is  a  chart  of  total  motor  fuel  consumption 
in  Wisconsin  for  the  years  1927  uo  1948,  with  estimates  to.  1975. 

Motor  Fuel  Consumption  in  Minnesota.  Since  .H1?.. 
territory  of  synthetic  liquid  fuels  planus  located  in  uil-^o-.s  s 
defined  to  include  Minnesota,  it  is  necessary  to^  analyze  that  marker 
also  and  to  estimate  its  future  magnitude.  In  this  analysis,  the 
same  methods  and  sources  of  information  have  oeen  used  as  ^exe 
employed  in  the  study  of  motor  fuel  consumption  in  Illinois. 

The  population  of  Minnesota  from  1900  to  1950,  with  esti¬ 
mates  to  1975  is  shown  on  the  chart.  Exhibit  No.  39.  ^As^  ox  April 
1  1950,  the  population  of  Minnesota  was  2,982,483,  and  the  estimate 

for  1975  is  3,679,000,  an  increase  of  about  23  percent. 

The  number  of  persons  per  private  and  commercial  automobile 
in  Minnesota  is  shown  on  the  chart.  Exhibit  No.  50,  wi un  p^oje^o-^ 
to  1975.  In  1948,  the  number  stood  at  3.68  persons  per  private  and 
commercial  automobile  and  the  1975  estimate  is  3.17  *f 

on  the  two  factors  of  population  and  persons  per  automobile,  iuuure 
private  and  commercial  registrations  are  estimated  as  shown  on  uhs 
Chart,  Exhibit  No.  51,  which. gives  registrations  from  1927  to  1949 
and  estimates  to  1975.  Total  registrations  for  1975,  including  pud 
licly  owned  automobiles  as  well  a^  private  and  commercial  , 
mated  at  1,163,700  as  compared  with  approximately  862,000  venxcl  - 
in  1949,  an  increase  of  about  35  percent. 

On  the  chart,  Exhibit  No.  52  persons  per  private  and  com¬ 
mercial  motor  truck  for  Minnesota  are  shown  from  19ou  .o  1948,  - . 

projections  to  1975.  As  of  1975,  the  total  number  oi  mo.or  trucks 
estimated  to  be  in  use,  including  public,  private,  and  commercial, 
is  345,800  as  compared  with  the  total  1948  registrations  x  > 
Kotor  bus  registrations  in  Minnesota  are  expected  to  increase  xrom 
anoroximately  3,900  in  1948  to  approximately  5,i20  in  19 /b.  -on 
-the  estimates-of  the  number  of  motor  vehicles  developed  above  ana 
the  weighted  average  annual  consumption  of  motor  xuex  per  vehic 
by  typeSof  vehicle  in  1948  for  Minnesota,  the  to tax  on -highway 
motor  fuel  consumption  for  Minnesota  in  1975  is  ®stimaoea  a. 
l  03^-  961  000  gallons.  This  represents  an  increase  cx  approxx- 
m?ely  60  perclnt  over  the  1948  on-highway  motor  fuel  consumption. 
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.  By  the  methods  previously  employed*  the  number  of  tractors 

®on  farms  in  Minnesota  is  projected  to  1975  and  in  that  year  is  esti¬ 
mated  at  283*000  as  compared  with  202,000  as  of  July  1,  1949 <> 

Based  upon  the  motor  fuel  consumption  per  tractor,  as  given  by  the 
Bureau  of  Agricultural  Economics  in  1948,  motor  fuel  consumption 
by  tractors  in  Minnesota  in  1975  is  estimated  at  254,700,000  gal¬ 
lons  . 

The  total  motor  fuel  consumption,  including  both  on -high¬ 
way  and  off-highway  uses,  but  excluding  aviation  and  military  use, 
is  estimated  for  Minnesota  in  1975  at  1,295,930,000  gallons  or  ap¬ 
proximately  30o9  million  barrels .  This  is  an  increase  of  approxi¬ 
mately  58  percent  over  the  total. motor  fuel  consumption  of 
19,548,000  barrels  in  1948 0  Exhibit  Noe  53  is  a  chart  of  total 
motor  fuel  consumption  in  Minnesota  for  the  years  1927  to  1948, 
with  estimates  to  1975. 


Number  of  Synthetic  Liquid  Fuels  Plants  Equivalent 

to  Motor  Fuel  Consumption  in  the.  Marketing  Territory 

The  following  tabulation  shows  a  summary  of  total  motor 
fuel  consumption,  less  aviation  and  military  use,  in  the  States,  of 
Illinois,  Wisconsin,  and  Minnesota  for  the  year  1948  and  the  esti¬ 
mates  for  1975.  The  tabulation  also  presents  the  total  motor  fuel 
^consumption  for  the  marketing  territory  as  defined,  and  the  number 
Pof  hydrogenation  or.  coal  synthine  plants,  the  motor  fuel  productive 
capacity  of  which  would  be  equivalent  to  the  total  motor  fuel  con¬ 
sumption  in  the  marketing  territory. 


Motor  Fuel  Consumption  and  Equivalent  Number 
of  Unit  Synthe tic  Liquid  Fuels  Plants 


Equivalent 
Number  of 

_ _ Millions  of  Barrels  Unit  Synthetic 

"  ~  Marketing  Liquid  Fuels 

Illinois  Wisconsin  Minnesota  Territory  _  Plants _ 


1948 

1975  Est. 


47.67 

80.00 


20.77 

31.38 


19.55 

30.86 


87.99 

142.24 


32 


52 


While  it  is  Indicated  by  the  above  tabulation  that  the 
output  of  motor  fuel  of  52  hydrogenation  or  coal  synthine  plants 
of  10,000  barrels  daily  capacity  would  be  the  equivalent  of  the 
estimated  consumption  in  the  marketing  territory  in  1975,  it  must 
_oe  emphasized  that  it  is  not  implied  that  this  number  of  synthetic 
^Liquid  fuels  plants  would  be  required.  The  calculation  is  made  to 
show  the  maximum  number  of  such  plants  that  would  be  needed  if  no 
supplies  of  petroleum  products  were  available,  and  for  purposes  of 
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comparison  with  the  number  of  synthetic  liquid  fuels  plants  poten¬ 
tially  possible,  based  upon  the  coal  and  water  availability.  As 
shown  previously,  these  are  sufficient  to  support  approximately 
237  hydrogenation  plants  or  approximately  184  synthine  plants. 


Consumption  of  Liquid  Fuel  Products 

Other  Than  Motor  Fuel  in  the  States  of 
Illinois,  Wisconsin  and  Minnesota 

Although  motor  gasoline  is  specified  as  the  major  plant 
product  of  both  hydrogenation  and  synthine  plants  using  coal  as 
a  raw  material,  other  liquid  fuel  products  and  phenols  are  also 
specified  to  be  produced.  These  are  listed  in  the  following  tabu¬ 
lation,  which  shows  the  plant  product  distribution  for  both  hydro¬ 
genation  and  coal  synthine  plants  and  also  shows  the  other  pro¬ 
ducts  as  percentages  of  the  proposed  motor  gasoline  production. 


Unit  Plant  Product  Distribution 


Barrels  per 

Day 

Percent  of  Gasoline 

-  .. 

Synthine 

Synthine 

Using 

Using 

Hydrogenation 

Coal 

Hydrogenation  Coal 

Gasoline 

7, 220(A) 

7,280 

100^ 

100^ 

Diesel  Fuel 

— 

1,900 

— 

26.1 

Fuel  Oil 

— 

350 

- 

4.8 

Liquefied  Petroleum 
Gases 

2,367 

470  . 

32.8 

6.5 

Phenols 

Total 

413 

10,000 

10,000 

5.7 

Note:  (A)  May  be  increased  to  7,684  barrels  per  day  of  gasoline  by 

conversion  of  phenols. 


The  actual  consumption  of  liquid  fuels  in  the  States  of 
Illinois,  Wisconsin,  and  Minnesota,  by  principal  product  classifica¬ 
tions,  is  presented  in  the  following  tabulation: 
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Liquid  Fuel  Consumption  in  the  States  of 
Illinois,  Wisconsin,  and  Minnesota 
in  the  Year  1948  by  Principal  Product  Classifications 


Thousands  of  Barrels 


Description 

Illinois 

Wisconsin 

Minneso 

Motor  Fuel 

47,670 

20,765 

19,548 

Kerosene. 

5,618 

1,684 

1,404 

Diesel  Fuel 

4,418 

1,363 

1,147 

Other  Distillates 

17,204 

7,246 

9,082 

Residual  Fuel 

15,157 

1,497 

1,314 

Total 

90,067 

32,555 

32,495 

In  the  above  tabulation,  the  figures  for  motor  fuel  con¬ 
sumption  are  exclusive  of  aviation  and  military  uses.  The  data 
given  for  the  other  product  classifications  are  sales  figures  as 
published  by  the  Bureau  of  Mines.  Consumption  or  sales  figures  for 
liquefied  petroleum  gases  are  not  published  by  states  but  are  avail¬ 
able  by  Petroleum  Administration  for  War  districts.  The  figures  for 
District  No.  2,  which  includes  the  States  of  Illinois,  Wisconsin, 

•Minnesota  and  12  other  states,  show  that  sales  of  liquefied  petrol¬ 
eum  gases  in  the  year  1948  amounted  to  approximately  5.9  percent  of 
the  motor  fuel  consumption  in  that  district. 

The  following  tabulation  shows,  for  petroleum  products 
similar  to  the  products  specified  to  be  produced  by  synthetic  liquid 
fuels  plants,  consumption  in  Illinois,  Wisconsin,  and  Minnesota  in 
1948  as  percentages  of  motor  fuel  consumption. 


Consumption  of  Other  Liquid  Fuel  Products 
as  a  Percentage  of  Motor  Gasoline  Consumption 


Description 


Illinois  Wisconsin  Minnesota 


Motor  Gasoline 
Diesel  Fuel 
Residual  Fuel  Oil 


100.0$ 
9.3 
31c  8 


100.0$ 

6.6 

7.2 


100.0$ 

5.9 

6.7 


The  distribution  of  actual  product  consumption  evident  In 
the  above  tabulation  differs  materially  from  the  proposed  distribu¬ 
tion  of  plant  products  specified  to  be  produced  by  hydrogena¬ 
tion  and  coal  synthine  plants.  In  the  case  of  Diesel  fuel,  the 
victual  consumption  amounts  to  7.9  percent  of  the  motor  fuel  consump¬ 
tion,  whereas  for  synthine  plants  the  estimated  production  Is  26. I 
Percent.  The  output  of  liquefied  petroleum  gases  by  hydrogenation 
plants  at  32.8  percent  of  the  gasoline  produced  is  unusually  high 
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as  compared  with  consumption  in  194.8  in  PoA ,W.  District  No0  2, 
which  amounted  to  approximately  5®9  percent® 


It  is  apparent  from  the  above  analysis  that  tne^  plQ-tit^ 
product  distribution  for  both  hydrogenation  and  coal  synthine  Plants 
does  not  correspond  to  actual  product  consumption  in  Illinois,  Wis¬ 
consin  and  Minnesota®  In  the  case  of  the  hydrogenation  type  of 
plant,  according  to  the  proposed  plant  product  distribution,  uoo 
high  a  percentage  of  liquefied  petroleum  gases  Is  specified,  ana  _n 
the  case  of  the  coal  synthine  plants  the_ percentage  of  Diesel  xuei 
specified  is  too  high®  Of  course,  if  only  a  few  synthetic  liquid 
fuels  plants  were  in  operation,  the  differences  would  be  immaterial, 
but  if  •.  the  entire  amount  of  motor  fuel  requirements  were  to  oe  sup¬ 
plied  tiy  either  one  or  the  other  type  of  synthetic  liquid^  fuels 
Plants,  the  plants  would  have  to  be  redesigned  to  approach  more 
nearly  the  required  product  distribution®  ±t_appears,  nowever, 
that  complete  reliance  upon  synthetic  liquid  fuels  plants  as  a 
source  of  supply  is  so  far  in  the  future  that  the  product  demand 
pattern  may  change  considerably  in  the  intervening  years®  At  such 
time  as  synthetic  liquid  fuels  plants  are  economically  feasible. 

It  Is  probable  that  they  would  be  so  designed  as  to  produce  me 
products  then  in  demand® 


Sources  of  Liquid  Fuels  Supply  for 
the  Marketing  Territory 


Sources  of  Crude  Oil 
tant  producer  of 


The  State  of  Illinois  is  an  Impor- 
,  accounting  for  about  3®5  percent^ o^ 


the  total  United  States  production  in  1949®  In  that  year,  Illinois 
produced  approximately  64  million  barrels  of  crude  oil  while  provea 
reserves  as  estimated  by  the  American  Petroleum  institute  scooa 
468,138,000  barrels  as  of  December  31,  1949®  During  1949,  there 
was*  no  reported  production  of  crude  oil  in  the  States  Oi  hx scons in 

and  Minnesota® 


Although  crude  oil  Is  produced  in  large  volume  in  Illinois, 
the  total  production  is  not  adequate  to  care  for  the  total  crude  ou 
requirements  in  the  marketing  territory®  The  major  portion  oi  one 
crude  oil  originating  in  Illinois  is  shipped  to  refineries  in  other 
states  with  the  consequence  that  rei  merles  in  the  mane  ting  t<~rr 
tory  obtain  the  bulk  of  their  requirements  of  crude  oil  from  other 
producing  states®  Receipts  of  crude  oil  at  refineries  in  tne  market¬ 
ing  territory  by  states  of  origin  in  the  year  1948  are  shown  In  the 
following  tabulations 
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Receipts  of  Crude  Oil  at  Refineries 


in  the  Marketing  Territory 
By  States  of  Origin  in  the  Year  1948 


States  of  Origin 


Thousands 
of  Barrels 


Illinois 

Kansas 

Louisiana 

New  Mexico 

Oklahoma 

Texas 

Wyoming 

Other  Receipts 


23,944 

17,675 

1,199 

2,904 

24,838 

45,263 

4,158 

1,931 


Total  Receipts 
of  Crude  Oil 


121,912 


Over  80  percent  of  the  crude  oil  received  at  refineries 
originated  in  states  outside  of  the  marketing  territory  coming 
principally  from  Texas,  Oklahoma,  and  Kansas.  Furthermore,  over 
91  percent  of  the  crude  oil  received  was  delivered  by  pipe  line; 
with  tank  cars,  trucks,  and  boats  accounting  for  less  than  9  per¬ 
cent  of  the  total  amount  delivered.  The  following  tabulation  shows 
eceipus  of  crude  oil  in  refineries  by  method  of  transportation  for 
the  year  1948: 


Receipts  of  Crude  Oil  at  Refineries 
in  the  Marketing  Territory 
By  Methods  of  Transportation 
 in  the  Year  1948 


Thousands 
of  Barrels 


Intrastate  Receipts: 

By  Pipe  Line 

By  Tank  Car  and  Truck 


22,751 

1,193 

23,944 


Total  Intrastate  Receipts 


Interstate  Receipts: 

By  Pipe  Line 

By  Tank  Car  and  Truck 

By  Boat 


88,647 

8,664 


657 


Total  Interstate  Receipts 


97,968 


Total  Receipts: 

By  Pipe  Line 

By  Tank  Car  and  Truck 

By  Boat 


111,398 

9,857 

657 


Total  Receipts  of  Crude  Oil  121,912 
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rvn  Rpf  1  nine  Capacity.  The  present  oil  refining 

capacity 

to  its  consumption  of  liquid  fuels.  ^  million  barrels  of  crude 
total  refining  capacity  amounted  to  154 ^annual  consumption  of 
oil  annually.  This  may  oe  co^P  -prritorv  in  1943  v/hich  amounted 
all  liquid  fuels  i-^lSon'barreis  Crude  Sil  runs  to  stills  in 
to  approximately  ‘  0rlv  121  million  barrels  indicating 

S'.SiSI'—  «”*  =“»~  ‘”t0  “ 

marketing  territory  from  other  states. 

'  n  oca  f hp^p  were  22  oil  rei-^neries  -lo- 

f^st^f't^emSielStr^k^loLtions/crudfo^'capalities, 

and  operating  companies  is  given  below: 


Oil  Refineries  in  Illinois 
(As  of  January  l,  ±a50) 


Location 

Crude  Oil 
Capacity 
(Barrels  per 
Day) 

Blue  Island 

Burnham 

7,500 

1,000 

Centralia 

Centralia 

Colmar 

Dupo 

East  St.  Louis 
Fairfield 

Hartford 

2.500 

4.500 
1,000 
1,000 

30,000 

2.500 
25,000 

Lawrenceville 

Lemont 

Lockport 

Pana 

Plymouth 

Robinson 

St.  Elmo 

Salem 

Wood  River 

Wood  River 

27,000 

31,925 

60,000 

4,000 

250 

43,500 

5,000 

4,000 

115,000 

42,600 

Total 

408  ?475 

Company 


Great  Lakes  Refining  Co. 
Calumet  Refining  Co. 

(Red  River  Refining  Co.) 
Advance  Refining  Co.,  inc. 
Arrow  Petroleum  Co. 

Henry  H.  Cross  Co. 

Dupo  Oil  Refining  Co. 

Socony -Vacuum  Oil  ^o.,  Inc. 
Sol-Tex  Refining  Co. 

Wood  River  Oil  &  Refining 
Co. ,•  Inc. 

The  Texas  Co. 

Globe  Oil  &  Refining  Co. 
The  Texas  Co. 

Pana  Refining  Co. 

Wireback  Oil  Co. 

Ohio  Oil  Co. 

Northwestern  Refining  Co. 
Harmony  Oil  Corp. 

Shell  Oil  Co.,  Inc^  ^ 
Standard  Oil  Co.  (Ind.) 
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Location 


Sheboygan 


Oil  Refineries  In  Wisconsin 

— (As  of  January  1,  lSoCT) 

Crude  Oil 
Capacity 
(Barrels  per 

Day )  Company 

6,000  Wisconsin  Oil  Refining  Co.,  Inc. 


Oil  Refineries  in  Minnesota 
(As  of  January  1 ,  TS'oOf 


Crude  Oil 
Capacity 
(Barrels  per 

Location  _ Day ) _  Company 


New  Brighton 
St.  Paul  Park 


3,000  Northwestern  Refining  Co. 

5,000  Northwestern  Refining  Co. 


Total 


8,000 


Sources  of  Refined  Products.  As  indicated  previously,  the 
demand  for  liquid  fuels  in  the  marketing  territory  is  now  met  prin¬ 
cipally  by  petroleum  products  produced  in  refineries  located  within 
the  marketing  territory.  Nevertheless,  there  is  a  substantial  move¬ 
ment  of  refined  products  into  the  marketing  territory  from  other  im¬ 
portant  refining  centers.  Refineries  located  in  Indiana  in  the 
vicinity  of  Chicago,  Ill.  are  an  important  source  of  products.  There 
is  also  a  substantial  movement  of  products  by  barge  up  the  Mississippi 
River  into  the  marketing  territory  as  far  as  Minneapolis  from  re¬ 
fineries  located  in  Louisiana  and  Texas.  In  addition,  there  are 
several  products  pipe  lines  which  supply  important  centers  of  con¬ 
sumption  in  the  marketing  territory  from  refineries  located  in  the 
Mid-Continent  area. 


Prices  of  Petroleum  Products  in  Illinois 

Since  the  production  of  crude  oil  in  Illinois  is  by  no 
means  sufficient  to  meet  the  requirements  for  liquid  fuels  in  the 
marketing  territory,  the  demand  is  met  principally  by  the  movement 
of  crude  oil  and  products  from  the  West  and  Southwest.  This  move¬ 
ment  from  the  important  producing  states  requires  a  rather  long 
haul  and  even  though  it  is  principally  by  pipe  line,  nevertheless 
transportation  costs  are  sufficient  to  orovide  some  competitive  ad¬ 
vantage  to  synthetic  liquid  fuels  plants  in  Illinois  due  to  being 
located  in  an  important  market  relatively  distant  from  the  major 
sources  of  supply  of  petroleum. 
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In  this  study  consideration  has  necessarily  been  given  to 
the  prices  of  petroleum  products  in  Illinois  as  being  one  of  tne 
important  factors  affecting  present  and  future  demand  for  liquid 
fuels  dn-the  marketing  territory.  Weighted  average  composite  prices 
of  petroleum  products  have  been  computed  based  upon  the  same  liquid 
fuel  products  and  proportions  as  those  specified  to  be  produced  ^y 
hydrogenation  and  coal  synthine  plants.  These  compose ^e  prices 
were  constructed  from  quotations  obtained  on  the  various  pe^ro^eum 
products  in  wholesale  quantities  fob.  refineries  in  Illinois,  ex¬ 
cluding  taxes.  While  the  cost  calculations  for  synthetic  liquid 
fuels  plants  and  products  contained  in  other  sections  of  this  re¬ 
port  are  based  upon  prices  and  quotations  prevailing  as  of  March 
31,  1950,  it  was  deemed  preferable  to  use,  in  these  calculations , 
quotations  for  petroleum  products  as  of  June  1,  1950  because  re¬ 
finery  margins  as  of  that  date,  appear  to  have  been  more  nearly 
normal.  In  the  tabulation  on  the  following  page,  prices_of  the 
various  petroleum  products  in  Illinois,  as  of  June  1,  -950,  are 
weighted  according  to  the  plant  product  distributions  specified 
for  hydrogenation  and  coal  synthine  plants. 

In  the  tabulation  referred  to,  the  price  shown  for^  gaso¬ 
line  is  that  of  regular  grade  house  brand  containing  tetraethyl 
lead  with  an  octane  rating  of  82  or  better.  .This  product  is  evi¬ 
dently  superior  as  a  motor  fuel  to  the  gasoline  speciiied  to  be 
produced  by  the  hydrogenation  and  synthine  processes  using  coal. 

The  gasoline  produced  by  these  processes  is  stated  to  have  an  oc¬ 
tane  rating  of  78  to  80  motoi?  method  and  no  provision  has  oeen  made 
in  the  calculations  for-  the  addition  of  tetraethyl  lead  although  it 
is  understood  that  such  additions  could  be  made  at  nominal  cost 
above  the  base  cost  of  the  required  tetraethyl  lead.  The  quotation 
on  Diesel  fuel  is  for  a  product  with  a  rating  of  55  cetane.  In 
the  tabulation,  the  price  used  for  fuel  oil  for  the  synthine  proc¬ 
ess  is  that  of  No.  6  (residual  fuel  oil). 

Propane  is  specified  to  be  produced  by  the  synthine  proc¬ 
ess  using  coal  and  both  propane  and  butane  by  the  hydrogenation 
process  in  the  proportions  of  about  72  percent  propane  and  28  per¬ 
cent  butane.  The  price  differential  between  propane  and  butane  -lS 
subject  to  wide  seasonal  fluctuation.  In  the  summertime,  prices 
of  the  two  products  may  be  equal,  but  in  the  wintertime,  when  there 
is  a  demand  for  butane  for  mixing  with  motor  fuel,  the  price  may 
rise  considerably  above- that  for  propane.  In  the  calculations 
the  price  for  propane  alone  is  used  since  that  product  constitutes 
such  a  high  percentage  of  the  total. 
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In  the  tabulation  referred 


to0  the  composite  -wholesale 


af- 


price  fob •  '"refinery "of  petroleum  products  as  of  June  1,  1950 
weighted  in  the  same  proportions  as  the_ liquid  fuel  produces  spec 
ified  to  be  produced  by  hydrogenation  plants  a-  "  'v‘ 

per  barrel  and  for  products  weighted  in  the  same  Pf-P- £ioi n;  I 

those  specified  to  be  produced  by  coal  synthine  plants  the  ^omp  - 

. -t- ,  wholesale  price  is  shown  to  oe  $4.61  per  bar. -1.  --  --a 

pointed  out  that  the  estimates  of  future  detand  for  petroleum 
products  have  been  based  on  projections  of  present-day  iacuo.s 
fecting  consumption o  It  is  not  known  how  or  when  synthetic  liquid 
fuel  products  will  become  competitive  with  petroleum  P^acto  x„ 
the  marketing  territory.,  If,  due  to  ^difficulties  in  revei^ping 
supplies,  costs  of  crude  petroleum  rise  to  such  an  extent  in 
future  as  to  cause  petroleum  product  prices  to  rise  substantially 
relative  to  the  general  price,  level  and  to  alter  the  compe^xti  ~ 
price  positions  of  fuels,  the  projected  future  demand  may  be  con- 
siderably  less  than  the  amounts  estimated  prev.ous^y  the  rr 
keting  territory. 


?ransportation  of  Plant  Products 


When  synthetic  liquid  fuels  plants  become  economically 
feasible,  they  will  occur  first  obviously  in  those  General  areas 
where  the  over-all  conditions  appear  most  favorable  for  financial 
success.  An  Important  advantage  of  synthetic  liquid  f^els  plants 
in  certain  Areas  would  be  their  proximity  to  markets  macu  poss-o^e 
by  raw  material  resources  located  in  or  near  regions  of  high 
population  density  or  to  which  the  costs  of  transporting  ole 

products  are  high.  In  such  cases,  the  resultant  lower  coataOl 
distributing  plant  products  to  the  points  o.  consumption  w 
the  marketing  territory  would  give  an  important  economic  a_vant- 
age  to  the  local  plants . 

Synthetic  liquid  fuels  plants  situated ^in  the  Suitable 
General  Areas  in  Illinois  would  be  well  located  for  the 
tion  of  plant  products  within  the  marketing  territory, ^ whe.ner 

the  output  of  a  single  plant  or  of  a  number  oi  P^^n^bablv  dis-  ’ 
A  single  plant  In  any  one  of  the  General  Areas  could  probably  als 

nose  of  Its  output  within  reasonable  trucking  aistanca  m  me  P1&£t, 
while  a  number  of  plants  could  make  use  of  the  excellent  transporta¬ 
tion  facilities  which  already  exist  for  the  distribution  Cx  p.- 
troleum  products  within  the  marketing  texTiuCry . 

Many  of  the  General  Areas  in  Illinois  are  situated  in 
regions  of  very  high  population  density  and  near  ierge  ur  an 
centers.  The  southeastern  part  of  the  State,  in  which  a  xew 
General  Areas  are  located,  has  considerably  lower  population 
density  than  the  other  sections;  nevertheless  fairly  large 
aggregations  of  population  exist  in  the  vicinity  o.  each  Genera 
Area.  The  estimated  population  of  the  counties  in  In^noib,  y 
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A  size  groups,  as  of  January  1,  1949,  is  shown  on  the  map.  Exhibit 
^  No.  54.  This  exhibit  also  shows  the  approximate  center  of  each 
General  Area.  During  1948,  the  average  annual  per  capita  con¬ 
sumption  of  motor  fuel  in  Illinois  was  about  5.71  barrels.  At 
that  rate,  479,000  persons  would  consume  the  motor  gasoline  pro¬ 
duction  of  a  single  hydrogenation  or  coal  synthine  plant.  It  is 
clear  from  a  study  of  the  map.  Exhibit  No.  54,  that  sufficiently 
large  populations  live  within  reasonable  trucking  distance  of 
most  of  the  General  Areas  for  the  output  of  a  single  plant  to  be 
disposed  of  locally,  if  the  products  were  distributed  by  one  of  the 
important  marketers  or  if  there  were  an  exchange  of  products  be¬ 
tween  companies.  If  it  is  assumed  that  single  plants  exist  simul¬ 
taneously  in  each  of  the  General  Areas,  the  products  of  all  of  them 
could  not  be  marketed  locally. 


If  a  substantial  part  or  all  of  the  market* s  require¬ 
ments  for  motor  gasoline  were  to  be  supplied  by  synthetic  liquid 
fuels  plants,  it  would  be  desirable  to  utilize  the  existing  ex¬ 
cellent  transportation  facilities  which  serve  the  marketing  ter¬ 
ritory.  By  the  use  of  short  pipe  lines,  plants  in  many  of  the 
General  Areas  could  be  connected  into  the  products  pipe  line 
systems  which  provide  for  a  rather  flexible  movement  of  products 
to  the  principal  centers  of  consumption.  Short  product  pipe 
lines  could  also  be  constructed  from  plants  in  several  General 
Areas  to  bulk  terminals  on  the  Ohio  and  Mississippi  Rivers. 

Barge  movement  on  the  Mississippi  River  as  far  north  as  Minne¬ 
apolis  would  provide  access  to  markets  in  western  Illinois, 
western  Wisconsin,  and  the  major  markets  In  Minnesota  which  lie 
in  the  southeastern  part  of  the  state.  The  Illinois  River  and 
Waterway  which  run  In  the  vicinity  of  several  General  Areas 
provide  a  connecting  link  between  the  Mississippi  River  and  Lake 
Michigan  and  would  afford  economical  transportation  of  products 
into  the  Chicago  area.  Tank  ships  operating  on  Lake  Michigan 
and  Lake  Superior  would  provide  for  the  movement  of  products 
from  terminals  in  the  vicinity  of  Chicago  to  the  important 
markets  in  eastern  and  northern  Wisconsin  and  northern 
Minnesota. 


The  petroleum  products  pipe  lines  in  existence  in  Illinois 
as  of  August  1,  1949  are  shorn  on  the  map.  Exhibit  No.  55,  which 
also  shows  the  approximate  center  of  each  of  the  31  General  Areas. 
Plants  in  General  Areas  Nos.  1,  2,  3,  4,  5,  6,  7,  and  8  would  be 
well  located  to  supply  large  markets  in  the  vicinities  of  Chicago, 
Kankakee,  Peoria,  Galesburg,  Rock  Island  and  Moline.  These 
could  be  tied  into  the  Sinclair  products  pipe  line  by  short  pipe 
lines  ranging  in  length  from  a  few  miles  up  to  approximately  20 
miles,  depending  upon  the  point  of  junction.  Plants  in  several 
of  these  General  Areas  would  also  be  well  located  for  movement  of 
products  on  the  Illinois  River  and  Waterway.  In  the  region  of 
these  General  Areas,  the  population  density  is  so  high  that  the 
consumption  of  liquid  fuels  would  be  equivalent  to  a  large  part 
of  the  potential  synthetic  liquid  fuels  capacity  of  these  Gen¬ 
eral  Areas.’ 
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The  Shell  ana  Phillips  vl-°"* 

Wood  River  and  East  St. ^^ichigan  would  be  very  accessible  to_ 
cinity  of  Chicago  on  Lake  in  aay  one  of  the  General 

synthetic  liquid  P  25  Short  products  pipe 

Areas,  Nos.  10  to  19,  Incluw,  ' nG^rrth  could  connect  the  plants 
lines  not  exceeding  20  miles  In  the  other  of  these  pipe  lines, 
in  these  General  Areas  to  one  or  tne  ocner^  ^  well  locatea  j 

Of  these  General  Areas,  Nos.  1  ,  >  barge  terminals  on  tne  Missis- 

also  for  the  movement  of  products  oo  oarg 

sippi  River.  ^  ^  ^ 

Plants  in  General  Areas  the  Ohio  or  Missis- 

and  31  could  be  connected  to  barge  e^es  £or  the  movement  of 
sippi  River  by  relatively  ?  P  d  by  water  movement.  Genera, 

products  to  the  important  mar wts  ser  V  well  located  for  the 

Areas  Nos.  9,  21,  and  ^2  appear  territory.  General 

movement  of  products  througiou  i  either  the  Phillips  or  Shell 

Area  No .  9  could  he  connected  ^  ^  construc- 

pipe -lines  which  run  to  the  length.  General  Areas  nos. 

tion  of  a  pipe  line  ao°uc  the  Shell  products  pipe  line 

21  and  22  could  either  be  app?oSmately  70  miles  In 

by  the  construction  oi  a  pipe  .  pLe  line  into  a  pipe  line 

length  or  they  could  <" 
from  General  Area  No.  3x  oo  .ne  uxu. 

All  of  the  General  Areas ^t^hetrell  located^o^the 
General  Areas  Nos.  21  and  22,  aPP££A  0r  throughout  the 

distribution  of  their  products  either-loe-ally^.  ^  19,  25, 

marketing  territory,  general  toe.s^Nos^  r’souroes  for  the 
27,  28,  and  31  wnich  co^ £~ic  liquid  fuels  plants  are  very 
largest  number  oi  POtentla- j£/~^±on  of  products  throughout  the 
well  situated  for  the  *  northerly  General  Areas  Nos.  1 

StWtrtba  large  syntheti 

locatef?o?  thfmovement  oJ  products^co  large  nearby 

markets . 

The  petroleum  products^pipe  lines thejnarketin^ 

territory  as  of  August  »  fhe’state  of  Minnesota,  there  oe-r.g 
previously,  are  located  in  ^ne  St  t  ^  shown  on  the  map, 

no  products  pipe  llr!e®  in  '"1„-  ril  Tn-itana  products  pipe  line 
Exhibit  No.  56.  The  Standai-  ctlca<ro  would  provide  economica- 
which  runs  from  the  vielr._cj  ‘  tafn  of  the  northerly  General 

transportation  of  products  from  oertal  and  other  Un- 

Areas  to  the  markets  in  Mlnneapcj-is  a.»  This  pipe  line  would 

portant  markets  in  southeas tei  .  Hi  smaller  markets  in 

also  provide  a  means  of  tran.p°rtaoioi  ^  ent  very  large 

central  and  western  Minnesota.  ®  lis  ^  St.  Paul  which 

-■ss^nr^ssAsrs.  «»*»»* »-»• 
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•  The  products  from  synthetic  liquid  fuels  plants  could  be  moved 
to  these  terminals  for  pipe  line  movement  within  Minnesota. 

While  the  present  flow  of  liquid  fuels  through  the  Great  Lakes 
products  pipe  lines  in  Minnesota  is  to  the  north  and  northwest 
from  refineries  in  the  mid-continent  area,  if  no  petroleum 
products  were  available,  these  pipe  lines  could  no  doubt  be 
rearranged  for  the  distribution  within  Minnesota  of  products 
barged  to  Minneapolis  and  St.  Paul  from  synthetic  liquid  fuels 
plants  in  Illinois. 

In  this  report,  no  consideration  is  given  to  the  possi¬ 
bility  of  using  the  presently  existing  crude  oil  pipe  lines  for  the 
transportation  of  synthetic  liquid  fuel  products .  At  such  time  as 
synthetic  liquid  fuels  become  commercially  feasible,  it  might  be 
possible  to  convert  such  crude  oil  pipe  lines  as  are  then  in  oper¬ 
ating  condition  -and  conveniently  located  for  the  transportation 
of  synthetic  liquid  fuel  products . 

The  cost  of  transportation  of  plant  products  to  the  mar¬ 
keting  territory  is  one  of  the  factors  that  must  be  taken  into 
consideration  in  determining  the  relative  desirability  of  the 
General  Areas  suitable  for  synthetic  liquid  fuels  plants.  It  has 
been  shown  previously  that  a  single  10, 000-barrel -per-day  hydro¬ 
genation  or  coal  synthine  plant  located  in  any  one  of  the  General 
Areas  in  Illinois  could  probably  dispose  of  all  or  a  major  part 
Aof  its  output  locally.  In  this  regard,  some  of  the  General  Areas 
"are  more  favorably  situated  than  others,  being  closer  to  large 
centers  of  consumption.  General  Areas  Nos.  21  and  22  appear  to 
be  the  only  areas  from  which  a  part  of  the  output  might  have  to 
be  moved  beyond  reasonable  trucking  distance.  Except  for  this, 
products  from  each  of  the  General  Areas  could  probably  be  moved 
to  bulk  stations  or  to  dealers  by  transport  truck  or  tank  truck. 

In  this  study,  it  is  not  considered  feasible  or  necessary  to 
measure  the  cost  of  transporting  products  to  local  distribution 
points  or  to  dealers 8  premises. 

In  the  case  of  a  substantial  number  of  synthetic 
liquid  fuels  plants  operating  simultaneously,  delivery  of  products 
to  the  points  of  consumption  would  be  by  pipe  lines,  barges,  and 
trucks.  A  large  part  of  the  cost  of  distributing  products 
throughout  the  marketing  territory  would  be  incurred  jointly  and 
might  not  be  segregable  by  plants.  While  the  cost  of  transpor¬ 
tation  is  one  of  the  factors  that  must  be  considered  in  deter¬ 
mining  the  relative  desirability  of  General  Areas,  in  this  study, 
this  requirement  has  been  construed  not  to  include  the  cost  of 
moving  products  within  the  marketing  territory.  By  definition, 
the  marketing  territory  for  plants  located  in  the  Suitable  Gen¬ 
eral  Areas  in  Illinois  was  limited  to  the  area  in  which  it  was 
assumed  the  local  plants  would  have  transportation  cost  ad¬ 
vantages  over  synthetic  liquid  fuels  plants  located  in  states 

•  outside  of  the  marketing  territory.  In  other  words,  the 
transportation  costs  with  which  this  study  is  concerned  are 
those  covering  the  movement  of  products  to  distant  marketing 
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territories  and  not  those  incurred  in 
points  of  consumption  within  the  defined  marketing  terr. 
is  assumed  'that  the  cost  of  distribution  within  a  given^ 


distributing  products  to 

territory.  It 
marketing 

territory  would  be  about  the  same  for  plants  located  outside  as 
for  those  within  the  territory  but  that  outside  plants  would  incur 
additional  costs  of  transporting  products  to  the  market  under  con¬ 
sideration.  Consequently ,  in  determining  the  relative  desirao^x.y 
of  General  Areas,  costs  .of  transportation  need  noo  be  taken  ^ 
consideration  for  those  General  Areas  which  lie  wholly  wiuhin  a 
local  marketing  territory. 


Summary  and  Conclusions 

For  the  purpose  of  analyzing  potential  markets  for  syn¬ 
thetic  liquid  fuels  plants  in  Illinois,  the ^marketing  territory 
has  been  defined  to  include  the  entire  market  in  she  S-aoes  ox 
Illinois ,  Wisconsin,  and  Minnesota.  Motor  fuel  consumption  in 
this  marketing  territory  in  1948  amounted  to  approximately  oojn±±- 
lion  barrels  and  is  estimated  to  reach  an  annual  volume  oi  approxi¬ 
mately  142  million  barrels  by  1975.  These  amounts  ci  motor  xiel 
consumption  would  be  equivalent  respectively  to  the  gasoline  out¬ 
put  of  about  32  and  52  synthetic  liquid  fuels  plants  oi  ^0,GCG 
barrels  daily  capacity  using  coal  as  raw  material. 

The  plant  product  distributions  specified  for  both  tne 
hydrogenation  and  synthine  plants  using  coal  do  not  correspond  ^o 
the  oresent  actual  product  consumption  in  the  marketing  territory. 
If  only  a  few  synthetic  liquid  fuels  plants  were  in  operation, ^the 
differences  would  be  inconsequential.  If  a  substantial  pare  oi 
the  motor  fuel  requirements,  however,  were  to  be  supplied  oy  one 
or  the  other  of  these  processes,  the  plants  would  need  to  be  re¬ 
designed  to  produce  the  products  then  in  demand. 

The  demand  for  liquid  fuels  in  the  marketing  terrioor^ 
is  economically  supplied  at  present  principally  by  crude  oil  and 
products  from  the  mid-continent  and  southwestern  states  ana,  to 
some  extent,  by  crude  oil  produced  locally.  Wholesale  prices  as 
of  June  1,  1950,  of  petroleum  products  fob.  refineries  in  Illinois 
amount  to  $4.31  per  barrel  when  weighted  in  the  same  proportion  as 
the  liquid  fuel  products  specified  to  be  produced  by  hydrogenation 
plants  and  to  $4.61  when  weighted  according  to  the  plant  proaucts 
specified  for  coal  synthine  plants.  A  major  increase  in  liquid 
fuel  prices,  altering  basically  the  competitive  positions  oi 
fuels,  could  have  the  effect  of  reducing  substantially  the  esol- 
mates  of  demand  within  the  marketing  territory. 
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A  In  the  United  States  during  the  5-  year  period,  1945-1943, 

the  amount  of  crude  oil  added  to  the  known  supply  was  larger  than 
in  any  similar  period;  and  furthermore,  proved  reserves  as  of 
December  31,  1949  stood  at  an  all-time  record  high  of  about  25  bil¬ 
lion  barrels.  During  this  5-year  period,  proved  reserves  increased 
4,864,959,000  barrels.  '  From  the  analysis,  the  prospective  supply 
of  petroleum  appears  adequate  to  satisfy  the  demand  for  liquid 
fuels  for  the  present  and  at  least  a  major  portion  of  future  re¬ 
quirements  for  a  long  period  of  years . 

When  synthetic  liquid  fuels  plants,  using  coal  as  a  raw 
material,  become  commercially  feasible,  it  appears  likely  that 
they  will  be  constructed  first  In  those  General  Areas  where  there 
is  a  combination  of  unusually  favorable  factors .  An  important 
advantage  for  synthetic  liquid  fuels  plants  in  the  eastern  half 
of  the  United  States  would  be  their  proximity  to  relatively  large 
centers  of  consumption,  where  plant  products  doubtless  would  be 
largely  distributed  locally.  In  .respect  to  Illinois,  such  plants 9 
if  situated  in  the  several  Suitable  General  Areas  established  in 
this  report,  would  be  well  located  for  the  distribution  of  plant 
products  within  the  marketing  territory  whether  the  output  of  a 
single  plant  or  of  a  substantial . number  of  plants  were  to  be  mar¬ 
keted.  Within  the  marketing  territory  defined,  plants  in  the 
Illinois  General  Areas  would  have  minimum  costs  for  distribution 
of  synthetic  liquid  fuels .  For  the  purpose  of  determining  the 
^Velative  desirability  of  General  Areas  in  the  United  States,  costs 
of  transportation  of  plant  products  need  not  be  taken  into  con¬ 
sideration  for  those  General  Areas  which  lie  wholly  within  a 
local  marketing  territory. 
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WASTE  DISPOSAL 


General 

The  manufacture  of  synthetic  liquid  fuels  from  coal,  by 
either  hydrogenation  or  synthine  process,  produces  gaseous,  liquid, 
and  solid  wastes,  all  of  them  constituting  potential  nuisances. 

Any  or  all  of  these  may  require  special  treatment  or  disposal  in 
degree,  depending  upon  the  location  of  the  plant  with  respect  to 
settled  communities,  public  water  supply,  farming  areas,  etc.  The 
principal  gaseous  wastes  are  sulfur  compounds,  resulting  from  com¬ 
bustion  or  removal  of  sulfur  present  in  the  coal.  Liquid  wastes 
consist  of  waste  water  from  process,  carrying  oil  and  chemical  con¬ 
tamination;  blowdown  from  -cooling  towers  and  boilers,  which  may 
carry  excessive  concentrations  of  dissolved  solids;  and  plant  sani- 
tary  sewage.  Solid  waste  consists  of  ash  originally  present  in  the 
coal,  any  unburned  coal,  and  spent  catalysts,  principally  iron 
oxide . 


Gaseous  Wastes 


In  the  coal  hydrogenation  process,  about  one-fifth  of  the 
coa!  consumption  of  the  plant  Is  burned  in  the  boiler  house.  Sul- 
:ur  dioxide  is  present  in  the  flue  gases  to  the  same  extent  as  in 
those  from  anv  other  power  plant-  of  equivalent  size  (about  90.000 
to  100,000  kw)  in  respect  of  boiler  capacity.  The  sulfur  present 
in  the  balance  of  the  coal  is  removed  at  various  points  in  the  proc¬ 
ess,  appearing  as  hydrogen  sulfide.  This  may  be  burned  in  the  power 
plant,  producing  additional  sulfur  dioxide  in  the  stack  gases; 
burned  to  sulfur  dioxide  and  converted  to  by-product  sulfuric  acid, 
or  converted  directly  to  elemental  sulfur,  using  currently  estab¬ 
lished  commercial  processes.  If  burned  in  the  power  plant,  the  total 
sulfur  dioxide  resulting  will  be  about  equivalent  to  that  from  a 
very  large  steam  power  plant  -  say  500,000  kw.  Choice  of  alternative 
disposal  methods  would  depend  on  local  markets  for  the  resoective 
by-products . 


±n  the  coal  synthine  process,  the  steam  and  power  required 
are  generated  from  waste  heat.  The  coal  received  at  the  plant  goes 
direct  to  synthesis  gas  manufacture,  the  sulfur  in  the  coal  appear¬ 
ing  principally  as  hydrogen  sulfide,  which  is  removed  in  concentrated 
iorm  in  the  course  of  gas  purification.  If  necessary,  hydrogen  sul¬ 
fide  may  be  burned  in  flares,  producing  sulfur  dioxide.  In  the 
case  of  high-sulfur  coals,  however,  the  qua.nt.ity  of  hydrogen  sul- 
iiae  produced  may  be  too  great  for  such  disposition.  In  such  case, 
nydrogen  sulfide  may  be  converted  to  sulfuric  acid  or  bo  elemental  • 
sulfur,  the  choice  depending  upon  local  markets  for  these  by¬ 
products.  In  any  event,  it  appears  practicable  to  reduce  the  sul¬ 
fur  nuisance  to  any  reasonable  extent  required. 
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Liquid  Wastes 

The  principal  contaminated  liquid  process  waste  discharged 
from  a  coal  hydrogenation  plant  will  be  a  relatively  small  amount  - 
about  50,000  gallons  per  day  -  of  foul  process  water,  separated  from 
the  oil  stream  in  the  cold  traps  and  pressure  letdown  tanks,  and 
carrying  relatively  high  concentrations  (in  tne  tenths  of  a  perc env) 
of  dissolved  phenols,  ammonia,  and  hydrogen  sulfide,  as  well  as  oil 
and  tar  in  suspension .  Industrial  wastes  containing  phenols  are  of 
great  importance  because  they  impart  serious  tastes  to  drinking  water 
supplies  and,  if  in  sufficient  concentration,  are  toxic  to  fish  and 
other  aquatic  life.  Although  the  wastes  from  a  synthetic  liquid 
fuels  plant  would  be  treated  or  recovered  either  to  eliminate  the^ 
phenols  or  reduce  them  to  a  point  where  they  would  oe  harmless,  -o  is 
recognized.,  that  occasionally,  the  treatment  process  might  oreak^down 
and  that  some  phenols  would  reach  the  receiving  stream.  The  effect 
of  such,  possible  discharges  from  the  synthetic  liquid  fuels  plants 
would  depend  upon  the  exact  location  of  the  plant  and  the  distance 
from  the  point  of  discharge  to  the  water -works  intake  or  intakes. 

Preliminary  studies  indicate  that  it  will  be  possible  to 
remove  all  of  these  contaminants  to  any  extent  which  may  be  required 
by  local  health  or  other  authorities,  at  a  total  cost  well  within 
the  allowance  already  made  for  this  purpose  in  the  over-all  plant ^ 
construction  and  operating  cost  estimates.  Subject  to  necessary  fur¬ 
ther  development  work,  it  now  appears  that  this  removal  can  be  ac¬ 
complished  by  a  series  of  operations  consisting  of: 


(a)  A  skimming  pond  for  gross  removal  of  oil  and  tar; 

(b)  Liquid- to -liquid  solvent  extraction  of  remaining  oil 

and  tar,  using  hydrocarbon  solvent  cuts  obtained 
in  the  main  process  and  recycled; 

(c)  Pressure  release,  accompanied  by  heating,  to  remove 

hydrogen  sulfide  and  ammonia; 

(d)  Treatment  with  recently  developed  highly  basic  ion- 

exchange  resin,  to  effect  phenol  removal  down  to 
perhaps  0.005  ppm;  followed  by 

(e)  Final  treatment  with  ozone  to  oxidize  any  remaining 

phenol  below  possible  taste  level,  if  necessary. 


Periodic  regeneration  of  the  ion-exchange  resin  with  con¬ 
centrated  caustic  soda  will  produce  a  strong  solution  of  sodium 
phenolate  from  which  crude  phenol  may  be  separated  by  treatment 
with  waste  carbon  dioxide  from  the  main  plant  and  returned  to  proces: 
The  small  quantity  of  sodium  carbonate  solution  remaining  could  be 
evaporated  to  dryness  for  ultimate  disposal,  if  necessary,  A  rough 
preliminary  estimate  indicates  that  a  total  sum  of  $500,000  no 
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600, 000  should  be  adequate  to  cover  the  cost  of  such  a  disposal 
system,  including  the  oil -skimming  pond. 

It  is  also  possible  to  destroy  phenols  by  biochemical 
oxidation,  as  for  example  on  a  trickling  filter.^  This  method, 
v/hich  is  practiced  on  a  commercial  scale  in  the  United  States,  re¬ 
quires  preliminary  reduction  of  phenol  concentration,  either  oy 
solvent  extraction  ( "phenosolvan"process)  or_ by  dilution,  to  about 
200  ppm.  The  combined  operation  would  be  substituted  lor  step  (d;, 
above.  However,  the  possible  presence,  in  the  foul  process  wa^er, 
of  cyanides  which  may  cause  serious  interference  with  bacterial 
action,  has  led  to  the  consideration  of  ion-exchange  as  an  alterna¬ 
tive  method. 


In  the  case  of  synthine,  side-reactions  in  the  process^ to¬ 
gether  with  scrubbing  operations,  result  in  a  water  stream  contain¬ 
ing  large  quantities  of  organic  compounds,  principally  aliphatic 
alcohols,  acids,  aldehydes  and  ketones.  Information  from  the  U.S. 
Bureau  of  Mines,  together  with  preliminary  studies  by  other  engi¬ 
neers  in  the  petroleum  industry  who  have  worked  on  this  problem, 
indicates  that  scrubbing  may  be  limited  to  the  point  where  total^ 
quantity  of  process  and  scrubbing  water  combined  amounts  to  aoou^ 
^50,000-500,000  gallons  per  day  in  a  unit  plant.  To  the  extent  that 
a  market  can  be  found  for  the  chemical  by-products,  they  may  be  re¬ 
covered  and  sold.  Hox^ever,  after  a  few  synthine  plants  have  been 
^established,  it  is  anticipated  that  the  existing  market  for  such 
^products  in  refined  state  would  be  saturated,  with  the  result  ohat 
their  recovery  would  no  longer  be  profitable.  In  such  case  ic  is 
assumed  that  a  crude  mixture  of  the  more  volatile  alcohols  and 
ketones  will  be  removed  by  a  simple  distillation,  and  eicher  sold 
at  fuel  value  or  returned  to  process  for  gasification  to  provide^ 
additional  synthesis  gas.  The  contaminated  water  remaining  would 
be  used  as  boiler  feed  to  provide  make-up  steam  for  synthesis  gas 
production . 

Plant  sanitary  sewage  from  either  hydrogenation  or  syn¬ 
thine  plants  would  be  of  the  order  of  100,000  gallons  per  day  in 
a  unit  plant.  If  local  authorities  require  treatment  before  this 
effluent  is  run  into  the  streams,  the  necessary  sewage  disposal 
plant  should  not  involve  an  investment  of  more  than  $100,000  ^o 
$150,000. 

Engineers  of  the  U.S.  Bureau  of  Mines  have  staced  m.ac  the 
plant  cost  estimates,  in  the  case  of  each  process,  include  an  al¬ 
lowance  of  approximately  $1,000,000  to  cover  waste  disposal  xrom  a 
unit  plant.  This  should  be  sufficient  to  cover  maximum  require¬ 
ments  for  complete  treatment  of  contaminated  liquid  process 
wastes  and  plant  sanitary  sewage.  Since  over-all  plant  operating 
cost  estimates  are  based  primarily  upon  factors  proportionate  ^o 
construction  cost,  the  inclusion  of  adequate  construction  cos^ 

•Provision  for  liquid  waste  disposal  in  the  general  ^  estimates  also 
implies  inclusion  of  proportionate  allowance  for  disposal  system 
operating  costs.  The  probable  adequacy  of  this  allowance  is  indi¬ 
cated  by  preliminary  estimates.  In  respect  of  coal  synthine,  some 


A 
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dissenting  opinion  exists  as  to  whether  the  scrub Ding  wacer  may  oe 
limited  within  the  amount  which  can  be  re-absorbed  in  process.  Any 
excess  would  require  treatment  before  disposal 


Further  development 


work  is  necessary  before 
a  disposal  cost  of  $0,10 
required,  over  and  above 
process  cost  estimates. 


ihe  question  may  be  resolved, 
to  $0.20  per  barrel  of  products 
the  allowance 


air 


At  the  wgp3' 
might  be 
eady  included  in  general 


The  remaining  liquid  plant  wast 
resulting  from  boiler  and  cooling  tower  b 


to 


considered  is  that 


be 

.__owdown,  Since  the  princi- 
palUwater  consumption  in  both  hydrogenation _and  synthine  processes 
is  by  evaporation  loss,  the  water  rejected  -rom  .he  ° 'fl.  , 

than  the  process  and  sanitary  wastes  mentioned,  w-11  ;or.sis 


of 


these 


process  emu  oaui  i/ai  j  -  , 

blowdowns  and  may  contain  the  major  part  o:  a^iy  ^  n- 


nage 
plant 


01 


dissolved  solids  in  th 
As  a  result,  the  concen 


gross  water  make-up  drawn  by  the 

.on  of  dissolved  mineral  salts  in 


tL  dr  •>  . 


the  blowdown  water  may  be  several  times  as  great  as  that  in  we 
oris-' nal  make-up.  For  plant  locations  where  ohe  make-up 
not^already  abnormally  high  in  dissolved  salts,  anu  \.^e.  -2 

can  be  discharged  into  streams  of  which  the  minimum  now  xS  larg.  - 


n 


proportion  to  the  waste  volume, 
plant  effluents  should  serve  to 
limits .  Where  large  quantities 
into  small  streams  having  a  low 
might  affect  the  suitability  of 
are  minor,  and,  in  general,  no 


dilution  of  the  blowdown  with  other 
keep  the  whole  within  acceptao-e 
of  blowdown  are  to  be  discharged 
minimum  flow,  the  increase  in  solids 
the  water  for  other  uses .  Such  uses 


the  discharge  of  blowdown  Irom  cooxing 

°  A  A  -K  I  t  -  _  Jt-  2 .  -  -  4-  1 


difficulty  should  be  encountered  in 


towers 


extreme 


cases, 


JU  O 


granted.  This  may  involve  added  costs,  over  and  above  tnose  in¬ 


cluded  in  the  general  allowance  for  waste  disposal. 


In 

however ,  it  is  possible  that  State  authorities  may  require  ~ 
tion  in  the  concentration  of  dissolved  before^  approval  ^ 

Actual  determin- 
ocation 
ds 

anniving  to  the  particular  stream  which  would  receive  the  wastes, 
complete  Inai^lfof  the  water  available  for  cooling  tower  mke-up 
and  for  possible  dilution  purposes,  and  similar  aa^,  not  aVax.a,. 
in  the  current  general  survey , 


;icn  of  these  added  costs 
would  require  detailed  in 

jX-S 


/  n 

l  -*-1 


any)  for  any 
ormation,  such  as 


specific 
individual 
?eive 


st  ancle 


Stream  Pollution 
and  the  necessity  for 


In  regard  to  possible  stream  pollution 
treatment  of  liquid  wastes  i or  plants  -n 


Illinois,  the  following  conditions  have  been  developed  in  one  course 
of  the  investigations 


If  synthetic  liquid  fuels  plants  were  built  In  Illinois,  the 
State  almost  certainly  would  require  that  ^  t 

be  treated,  or  otherwise  limited  in  concentration  and  amour.., 
and  that  the  sewage  from  the  communities  bu.lu  up  ir  connec 
tion  with  such  synthetic  liquid  fuels  P-ancs  be  ^eo.zea, 
degree  of  treatment  would  depend  to  some  extent  upon  one 


quanti 


tv  of  waste  and  the  location  of  the  plant,  Wastes  a*- 

v  .  _ ->  .s _ x-  ... o  /'rirtrn! 


charged* into  large  rivers  would  not  require  as  complete 
treatment  as  wastes  discharged  into  the  smaller  streams 
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The.  domestic  sewage  could  be  treated  by  conventional  methods 
to  whatever  degree  is  necessary.  In  any  event, the  cost 
ox  such  treatment  would  be  only  a  small  part  of  the  total 
cost  for  providing  community  facilities. 


There  are  a  good  many  smal 
from  the  streams  in  the  coal  regions 


municipal  water  supplies  taken 
of  Illinois,  and  in  selecting 


riant  sites,  care  should  be  taken  not  to  locate  a  synthetic  liquid 
fuels  plant  immediately  upstream  to  a  water-works  intake.  In  gen¬ 
eral,  the  small  supplies  with  impounding  reservoirs  near  the  upper 
end  of  tributaries  would  be  in  no  danger  because  the  synthetic  " 
liqUo-Q  fuels  plants  would  more  logically  be  located  on  larger 
streams. _  The  principal  water  supplies  that  might  be  affected  ad¬ 
versely  by  wastes  from  a  synthetic  liquid  fuels  plant  are  discussed 
briefly  in  the  following  paragraphs - 

pity  Canton  is  in  the  southeastern  corner  of  the 
Fulton-Knox  General  Area  and  derives  its  water  supply 
from  Copperas  Creek.  Otherwise, there  are  no  municipal 
water  supplies  taken  from  surface  streams  in  the  General 
Areas  a^ong  the  Illinois  River.  In  the  Sangamon  River 
Basin,  Decatur  (Macon  General  Area)  takes  its  water  from 
the  Sangamon  River  and  Springfield  (Sangamon  General  Area) 
takes  its  water  from  Sugar  Creek.  A  very  small  supply  at 
Kxncaid  ^ Northern  Christian  General  Area;  Is  taken  from 
I  the  South  Fork  of  the  Sangamon  River. 

j.n  the  Macoupin  General  Area  which  is  drained  by  Macouoin 
and  Cahokia  Creeks,  tributaries  of  the  Illinois  and  Mis¬ 
sissippi  Rivers,  respectively, there  are  three  small  water 
supplies  that  might  be  affected  by  synthetic  liquid  fuels 
wastes.  A  small  water  supply  at  Grafton,  taken  from  the 
River  at  Its  mouth,  might  also  be  affected  by 
synthetic  liquid  fuels  discharges  from  the  plants  in  the 
Macoupin  General  Area  or  in  Areas  along  the  Illinois  River. 
However,  the  amount  of  dilution  in  the  Illinois  River  is 
so  great  that  it  is  not  expected  that  any  difficulty  would 
ensue.  The  Centralia  water  supply  (Marion  General  Area) 
and  12  other  municipal  supplies  in  the  Kaskaskia  River 
Basin^  which  use  surface  water  for  municipal  purposes  might 
be  subject  to  wastes  from  synthetic  liquid  fuels  plants 
located^ in  the  southeast  Montgomery,  Macoupin,  Madison, 

Bona,  Clinton,  Marion,  Washington,  St.  Clair,  and  Randolph 
General  Areas .  The  Chester  water  supply,  taken  from  the 
Mississippi  River  a  short  distance  below  the  Kaskaskia 
River,  mignt  possibly  be  affected,  but  the  dilution  avail¬ 
able  is  so  great  that  there  should  be  no  serious  consequences . 

There  are  12  municipal  water  supplies  taken  from  the 
Big  Muddy  River  and  its  tributaries  which  might  be 
affected  by  synthetic  liquid  fuels  wastes.  The 
\  supply  at  West  Frankfort,  in  the  Franklin  General 
Area,  is  the  largest ^of  these.  The  water  supply 
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for  Harrisburg,  ana  one  ot  e  •  frQm  tributaries  of 

Saline  General  Area  which  is  ,  e] ^QtQ  pollution 
the  Saline  River  migh.  he^su  J  ;rQm  them#  The  water 
if  plants  were  located  up^  '  General  Area  in 

theP eastern  pSrt  of  the  State  is  taken  from  the  hort. 
that  would  be  affected. 

The  discharge  of  wastes  irom  “ t^butarle^of^he  Wabash 
liquid  fuels  development  on  Haute, 

would  Je°Pa^fStth§armefunlels  care  was  taken  to  re- 

mov^praotically  hi  of  the  Panels  before  t^waste 

was  discharged  ^to  the  river.^  “^t\auL 

development  in  the  Sal in  .  supplies  on  the 

trouble  to  several  municipal  water^suppii  west- 

Ohio  River  and  a  g^scale  de  e  ^  ^ 

supplies  tekenVrof thf  Mississippi  River. 

While  the  discharge  of  wastes  into  riversimmediateiy^ 

above  water-works  intakes  *  T1q^noj_3  ana  could 

problem  would  not  be  very  gr ea.  *n  -U SOEe  ln. 
be  handled  at  comparatily  *  -  aoe  SBall  Water- 

lupply  systeSsf  rather  Ain  to  locate  a  synthetic 
liquid  fuels  plant  at  some  °ther  poinc.  The  larger^ 

water  supplies  would  generally  be  Iynthetic 

tion  and  oxidation  01  -he  Fhen  1th  a  fevJ  miles  of 
liquid  fuels  plant  were  located  within  a  lew 

the  water-works  intake  <> 

mu,  "ri'Mnn^<3  Sanitary  Water  .^oa-u.  is 
Legal  Aspects^  The  methods  for  prevention 

vested  witK”autnority s  p)  ^/JpLblP^ntal  to  oublic  health, 
of  stream  pollution  that  would  be  detrimental  *  °  establish 

animal  or  aquatic  lip*  or(3er  waste  discharge  discontinued 

where  pollution  Joists,  .  )  are  provided.  A  permit  from  the 

Board  is  required  .or  the „°pinua ti on  of  pollution  after  an  oroer  o. 
the^Board^onstltutes'a  nuisance  which  may  be  ordered  abated  oy  an 
action  by  the  Attorney  General. . 

NO  specific  standards  with  r®eard  to  the^disposition  of^ 
sewage  or  phenolic  wastes  have „ 5® % tream  usage  in  each  indivlo- 
faf cSI  Wainrno°Sstaen=S!  ' 

supplies^woul^be^af  f  ected^°  the  *  discharge  of  substantial  quantity 
ofPphenolic  wastes  woula  not  be  approved. 


The  Illinois  legislature  has  approved  and  enacted  into  lav; 
She  Ohio  River  Valley  Water  Sanitation  Compact  for  the  control  of 
stream  pollution  in  the  Ohio  River  basin.  The  Ohio  River  Valley 
Water  Sanitation  Commission  created  by  the  Compact  is  composed  of 
three  members  from  each  of  the  participating  states  and  three  from 
the  Federal  Government,  It  Is  authorized  to  prescribe  regulations 
and  standards  for  administering  and  enforcing  the  Compact ,  although 
it  is  the  policy  of  the  Commission  to  leave  the  enforcement  of  pol¬ 
lution  control  measures  primarily  with  state' regulatory  agencies. 

The  Commission  is  authorized,  however,  to  hold  hearings  and  issue 
orders  against  pollution  offenders  when  this  action  is  desired  by  the 
signatory  state  in  which  the  particular  pollution  occurs. 


The  Compact  prescribes  that  sewage  shall  be  treated  to  re¬ 
move  ^  all  settleable  solids  and  45  percent  of  the  total  suspended 
solids  with  a  higher  degree  of  treatment  to  be  provided  where  deemed 
necessary  by  the  Commission,  The  Compact  also  requires  that  all 
industrial  wastes  shall  be  treated  to  protect  the  public  health  or 
to  preserve  the  surface  waters  for  other  legitimate  purposes  to  such 
degree  as  may  be  determined  to  be  necessary  by  the  Commission,  The 
Commission  first  met  in  1948,  and  its  requirements  for  industrial 
waste  treatment  have  not  been  fully  established.  The  Commission’s 
policies  will,  however’,  influence  the  degree  of  treatment  to  be  re¬ 
quired  for  wastes  from  synthetic  liquid  fuels  plants  in  Illinois, 


n^olid  Wastes 


Solid  wastes  of  the  order  of  460  to  810  tons  per  day, con¬ 
sisting  of  coal  ash,  unburned  coal,  and  spent  catalysts,  would  be 
produced  by  a  10,000-barrel-per-day  synthine  plant  operating  on 
Illinois  coal  as  raw  material,  A  hydrogenation  plant  would  produce 
in  total  about  two-thirds  of  this  amount,  but  in  normal  isolated 
plant  locations  about  45  percent  of  the  ash  may  be  dissipated  from 
tne  power  plant  stack  as  fly-ash,  leaving  net  ash  quantity  sent  to 
disposal  only  about  one-half  of  that  from  a  coal  synthine  plant. 


^ Cost  of  Solid  Waste  Disposal,  The  quantity  requiring 
disposal  is  sufficient  in  either  case  to  justify  fairly  elaborate 
mechanical  handling  and  stacking  in  order  to  minimize  labor  cost. 
In  the  case  of  the  coal  synthine  process,  estimates  prepared  for 
this  purpose  indicate  that  from  approximately  190  to  340  acres  of 
land  will  ce  required  to  provide  space  for  the  ash  dumps  resulting 
irom  40  years  of  plant  operation.  The  ash  transport  and  disposal 
system  considered  assumes  hydraulic  and  pneumatic  conveying  of  ash 
and. spent  catalyst,  from  the  various  sources  to  separating  and 
holding  tanks  located  at  the  disposal  area.  Decanted  water  would 
oe  recycled.  Moist  ash  accumulated  in  the  tanks  would  be  carried, 
aiter  drainage,  by  belt  conveyor  to  an  unloader-stacker  which 
would  distribute  it  onto  dump  piles,  with  the  assistance  of  a 
bulldozer  to  compact  the  piles  and  maintain  formation.  Total  cost 
“f  ash  disposal  area  equipment  of  the  capacity  required  for  a  unit 
coal  synthine  plant  operating  on  Illinois  coal,  (from  460  to  810 
tons  of  ash  per  day)  is  estimated  at  approximately  $620,000  to 
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ioon  000  This  does  not  include  ash  collection  equipment,  vjhicn  is 
normally ' covered  In  process  plant  costs  Total  operating  cost  and 
fixed  charges  are  estimated  at  approximately  $400  to  *57 0  P-1* 
or  $0,040  to  $0,057  per  barrel  of  products.  Each  percent  of  total 
investment  allowed  as  gross  return  would  amount  t o  ab  v-  Y 

per  day,  or  to  $0.0017  to  $0.0025  per  barrel  oi  produces. 

In  the  coal  synthine  process,  practically  all  ash  appears 

in  the  gasifier  (synthesis  gas  producer)  ana  must  De  completely 
moved  from  the  synthesis  gas  before  it  passes  to  .he  reac.ox.^  . 
coal  hvdrosenation  fuel  consumed  in  the  power  plant  cons-.*^  * 

S.  lSg  to  about  20  percent  of  ^tal  plant  requirements 
ulus  the  coke  from  delayed  coking  of  heavy -oil  from  o he  n^oge.ia 
tion  orocesst  The  coke  contains  all  of  the  ash  in  the  coal  fed  to 
hydrogenation  (about  50  percent  of  plant  requirements) .  Assurr.xn„ 
pulverized  fuel  firing  of  the  power  plant  boilers  and  normal  dis¬ 
tribution  of  ash  size  between  fine  and  coarse  particleSj  ^oout^^ 
r“rcent  of  total  solid  waste  will  appear  in  the  form  o.  .  y  - 
t'ie  stack  gases  from  the  power  plant.  Assuming  tha.  che  pla,  ^ 
in  a  fairly  isolated  location,  where  fly-ash  nuisance  can  be  toler¬ 
ated,  it  should  be  unnecessary  to  ins  tael  colrec  oaon  ^...c  tern 
equipment  In  this  case  the  net  tonnage  of  ash  actually  requiring 
disposal  will  be  less  than  two-fifths  as  great  as  for  one  coal 
synthine  process,  resulting  in  capital  and  operating  costs  oi 
--"Md  waste  disposal  only  about  three-fifths  as  great  «.s  o^o^e 
statedWtbo6vediSSer,  If  local  authorities  should  require  fly- 
ash  removal,  total  ash  disposal  costs  would  be  about  three  torn  * 
of  those  for  coal  synthine. 

The  estimated  solid  waste  disposal  plant  investment  ana 
daily  operating  costs  (exclusive  of  return  on  investment)  fox  the 
va-ious  General  Areas  in  Illinois,  for  both  coal  hydrogenation  and 
coal  synthine  unit  plants,  are  shown -in  the  following  tabulations. 
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Solid 

Estimated 

Waste  Disposal  -  Illinois 
Disposal  Plant  Investment 

(As 

oir  March  oi,  iyou) 

Coal 

General  Area 

Hydrogenation( A) 

Synthine 

Southeastern  Grundy 

$415,000 

$622,000 

La  Salle-Grundy 

443,000 

686,000 

Bureau -Putnam 

460,000 

743^000 

Henry  No.  6 

512,000 

913,000 

Northern  Knox 

510,000 

906,000 

Marshall 

448,000 

693,000 

Peoria 

495,000 

857,000 

Fulton-Knox 

511,000 

908,000 

Vermilion 

489,000 

836,000 

Logan 

506,000  1 

891,000 

Macon 

495,000 

858,000 

Menard 

479,000 

805' 000 

Sangamon 

499,000 

871,000 

Northern  Christian 

496,000 

860,000 

Southeast  Montgomery 

494,000 

855,000 

Macoupin 

488,000 

837,000 

Madison 

494,000 

855,000 

Bond 

502,000 

879,000 

Clinton 

497,000 

866,000 

Marion 

500,000 

872'000 

Clay 

496,000 

859,000 

Wayne 

480,000 

809,000 

Jefferson 

458,000 

734,000 

Washington 

514,000 

922,000 

St.  Clair 

506,000 

889,000 

Randolph 

508,000 

901,000 

Perry 

484,000 

820,000 

Franklin 

459,000 

738,000 

Jackson  No.  5 

493,000 

849 '000 

Williams on 

479,000 

804^000 

Saline 

473,000 

774,000 

Note:  (A)  Assuming  that  removal  of  fly-ash  from  stack 
gases  is  not  required. 
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Solid  Waste  Disposal  -  Illinois 
Estimated  Disposal  Plant  Operating  and  Fixed  Cost 

(As  of  March  31,  1950) 


General  Area 

Southeastern  Grundy 

La  Salle -Grundy 

Bureau-Putnam 

Henry  No.  6 

Northern  Knox 

Marshall 

Peoria 

Pul ton -Knox 

Vermilion 

Logan 

Macon 

Menard 

Sangamon 

Northern  Christian 

Southeastern,  Montgomery 

Macoupin 

Madison 

Bond 

Clinton 

Marion 

Clay 

Wayne 

Jefferson 

Washington 

St.  Clair 

Randolph 

Perry 

Franklin 

Jackson  No.  5 

Williamson 

Saline 


Hydrogenation( A)  Syn thine 


Per 

Per "" 

Per 

Per 

Day 

Barrel 

Day 

Barrel 

$224 

$0,023 

$403 

$0 .040 

251 

.025 

443 

•  .044 

270 

.027 

476 

.048 

319 

.032 

565 

.057 

317 

.032 

560 

.056 

256 

.026 

446 

.045 

305 

.030 

537 

.054 

318 

.032 

561 

.056 

299 

.030 

526 

.053 

314 

.031 

554 

.055 

305 

.031 

537 

.054 

289 

.029 

510 

.051 

308 

.031 

543 

.054 

305 

.030 

538 

.054 

304 

.030 

535 

.053 

298 

.030 

526 

.052 

304 

.030 

535 

.053 

310 

.031 

548 

.055 

306 

.030 

541 

.054 

309 

.031 

545 

,0d5 

305 

.030 

538 

.054 

290 

.029 

511 

.051 

268 

.027 

472 

.047 

321 

.032 

568 

.057 

314 

.031 

553 

.055 

316 

.031 

559 

.056 

294 

.029 

518 

.052 

269 

.027 

474 

.047 

303 

.030 

533 

.053 

289 

.029 

509 

.051 

283 

.028 

493 

.049 

Note:  (A)  Assuming  that  removal  of  fly-ash  from  stack  gase- 
is  not  required. 


The  operation  of  such  a  disposal  installation  may  ..require 
a  total  of  about  19  to  25  employes,  including  direct  operating  ana 
maintenance  wage  earners  and  supervisors,  with  a  proportionate  al¬ 
location  of  indirect  personnel. 
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Over-all  Costs  of  Waste  Disposal 

The  preceding  discussion  indicates  that  treatment  of  liquid 
process  wastes  may  absorb  practically  all  of  the  allowance  for  waste 
disposal  included  in  the  general  process  plant  cost  estimates.  In 
such  event,  costs  of  solid  waste  disposal  developed  above  are  in 
addition  to  any  general  processing  costs  and  must  be  added  separate¬ 
ly  to  the  total  cost  of  product. 

i 

At  certain  locations,  however,  the  study  of  stream  pollu¬ 
tion  indicates  that  considerably  less  than  maximum  waste  treatment 
nay  be  acceptable.  In  such  case  the  saving  In  cost  of  liquid  waste 
disposal  presumably  could  be  applied  as  a  credit  against  the  cost  of 
handling  solid  wastes. 


28  9 
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PROCESS  COSTS 


3asis  of  Estimates 

.  ..  -  estimates  of  plant  capital  investment  and  operating  costs 

follow  for  two  synthetic  liquid  fuel  processes  both  using  coal  as  raw 
material,  i.e°,  the  hydrogenation  process  and  the  synthine  croeess. 
inese  estimates  are  based  on  estimates  prepared  by  the  Bureau  of 
Mines o  Plant  capital  investments*  as  so  prepared*  have  been  ad- 

Juir5?<.2y  the  Contractoi%  as  explained  later  in  the  text,  to  changes 
ana  differences  in  basic  costs  of  labor  and  material  between  the 
time  oi  such  estimates  and  the  time  of  this  report . 

.  .  n?ted  in  3-  preceding  section*  "Processes  and  Plant  Re¬ 

quirements"*  the  estimated  plant  construction  costs  and  process  costs 
developed  in  tne  following  pages  are  intended  primarily  for  use  in 
comparing  ^he  relative  desirability  of  different  areas  as  potential 

piant  i°?atJons  °  this  reason,  they  were  based  on  the  assumed  use 

of  certain  improvements  in  process  and  equipment  which  are  still  in 
the  development  stage  but  which  appear  reasonably  likely  to  be  ap¬ 
plicable  by  the  time  significant  numbers  of  synthetic  liquid  fuels 
p  ants  could  be  constructed,,  Eor  plants  constructed  as  of  today 
usxng  only  equipment  and  processes  now  commercially  available  in^this 

country*  basic  requirements  and  costs  could  be  considerably  higher 
than  zhe  estimates  given.  .  ^  u±0neL 

^  Process  costs  estimated  herein*  as  of  March  31 0  1950  a° 

uirecoea  by  the  Contracting  Officer*  have  been  limited  to  operatin'- 

!-fhSr,i!}?ludeci_in  UoSo  Bureau  of  Mines  cost  estimating  procedure*' 
ac  er  than  coats  comprising  'cost  of- service"  or  selling  prices 
The  Bureau  of  Mines  procedure  includes  an  allowance  of  approximately 
f nr  a™p  Plant  Investment  for  plant  maintenance;  6-2/3  percent  7 

for  depreciation;  1  percent  for  insurance ^and  local*  county*  and 

nf  f?tate  ^axjs;  and  an  allowance  equivalent  to  10  percent 

direct  laoor*  plant  maintenance  and  operating  supplies  for  gen- 
oral  administrative  and  general  office  overhead  (which  includes~the 
saiaries  and  wages  of  the  General  Manager  or  Plant  Manager  and  his 
immediate  staff  reporting  directly  to  Management ) ;  bu?  they  incSle 
allowance  f or  head  office  or  top  management  costs*  selling  px- 
penses  return  on  investment*  or  sales  and  corporate' (including  in- 

on  a;"cao??;e  Sf  f0*1  U3ed  in  the  Process  have  ^een  computeS 

captive  mine  basis  and  as  such  do  not  include  seli^ne:  exnen-qpc; 

‘^urn  on  lnltlal  ^vestment.  The  cost  of  wlter  haS^een 
otimated  on  the  same  basis.  To  show  the  effect  of  return  on  ir- 

are  lnclu^ed  herein  to  show  the  total  investment 
required  by  its  component  parts*  and  the  amount  per  barrel  reouired 

capitalhlnvestmIot.Sr°SS  return  (before  income  taxes)  on  initial 
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,,  Operating  costs  shown  herein  are  reported  as  d Irertpd  h-v 

the  Contracting  Officer,  in  dollars  per  barrel  of  total  proluct  ir- 
roopecuive  of  its  composition.  Estimates  of  the  equivalent  co"t  of 
gasoline  and  credits  for  sale  of  by-products  were  not  considered 
necessary  i or  the  determination  of  the  most  desirable  General  Areas 
x^cause  the  product  grades  and  quantities  are  different  for  each 

would Shp  thS  raW  materlal  and  Process  selected  in  each  General  Area 
would  be  the  one  whose  products  most  satisfactorily  meet  the  nar- 

en  Therefore,  comparison  of  Generli  Seas  Ls 

pllcabS  process.  °  °nS  PaW  raaterlal  at  a  f°r  each  ap- 


Coal  Hydrogenation  Process 

Bure-1  of  ^ap-ltal  Investment.  Based  on  an  estimate  by  the 

limes  of  a  typical  unit  plant  hereinafter  described  the 
plan,fc  capital  investment  has  been  estimated  for  a  10  *  000- 

Sss'^ihf  taMe  ^  in  Illln°iS  usinS  «»'  coal  hydrogenation 

£ith  the  estTm^S  Wh0m?ares  the  Bureau  of  Mines  estimate 

h_estimate  a  unit  plant  in  Illinois  General  Area  No  i 
Southeastern  Grundy  (as  an  example).  *  Area  No.  1, 

Estimates  Ox  Plant  Capital  Investment 
for  a  10, 000-barrel -per-day  Unit  Plant 
-  using  Coal  Hydrogenation  Process 


Item 

Plant  Construction  Cost 
Interest  during  Construction 

Depreciable  Investment 

Operating  Capital 

Total  Investment 


Bureau  of  Mines 
Estimate  of 
Typical 
Unit  Plant  (A) 
As  of  First 
Quarter  1948 

$80,974,000 
5,057, 000 

$84,011,000 

4,608,000 


Adjusted 
Estimate  of 
Unit  Plant 
In  Illinois 
General  Area  No.  1 
As  of  Mar.  51,  1950 

$  91,096,000 
5,416,000 

$  94,512,000 


5,522,000 


$88,619,000  $100,054,000 


Note:  (A)  Taken  at  one-third  of  the  Bureau  of  Mines  estimate 
(R.I.  4564)  ior  a  50,000-barrel-per-day  plant. 


T,,.  .  The  Contractor's  estimates  for  all  General  Areas  in 

N°-  57  by  Cene^'A^fofcoal 
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Conversion  of  Costs  of  10, 000-barrel -per-day  Coal 
Hydrogenation  Plant  at  Rock  Springs,  Wvo. 

>m  nnanfovi  TQ/O  ~  mr -7-1  r- ^  J  -  ’ 


*  9 

Estimated 

O  C  iJClO  J.  kj 

Costs 

- 

Cost  as  of 
1st  Quarter 
1948 

As  of  March  31,  1950 

Factor 

Cost 

Process  Units 

wv 

Material: 

Major  Equipment  $19,498,000 

Ooner  Materials  and  Equipment  9,410,000 

114.4# 

109.1 

$22,306,000 

10,266,000 

Subtotal 

$28,908,000 

$32,572,000 

Field  Construction  Labor 

7,863,000 

112.2 

8,822,000 

Field  Indirect  Costs 

3,960,000 

112.2 

4,443,000 

Total  Construction  Costs 

$40,731,000 

112.5 

$45,837,000 

Overheads 

9,950,000 

11,179,000 

Total  Process  Unit  Costs 

$50,681,000 

112.5# 

$57,016,000 

Auxiliary  Units 

Tankage 

Power  Plant 

Plant  Utilities  Distribution- 
General  Plant  Facilities 

$  1,670,000 
12,083,000 
'8,573,000 
7,967,000 

112.5# 

112.5 

112.5 

112.5 

$  1,879,000 
13,593,000 
9,645,000 
8,963,000 

Total  Auxiliary  Units 

$30,293,000 

112.5# 

$34,080,000 

Total  Plant 

$80,974,000 

112.5# 

$91,096,000 

Factor 

100.0# 

112.5# 

Factors  for  conversion  of  cost  levels  from 
quarter  of  1948  to  March  31,  1950  have  been  derived  as  lollows: 

Major  Equipment  (Material): 

iron  and  steelf*  °f  Lab°r  Stafcistios  lndex  °f  wholesale  prices  of 
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As  of 
March 
1948 


As  of  Factor 

March  of 

1950  Change 


147.7  169.0  114.4# 


Other  Materials  and  Equipment: 

Other  Materials  and  Equipment  may  be  grouped  in  three 
general  classifications  with  costs  reported  in  R. I.  4564  (for  a 
30,000-barrel-per-day  plant)  as  below: 


Building  Materials 

Foundations 

Structures  and  Supports 

Buildings 

Painting 

Total 

Piping 

Other  Materials 

Instruments 

Electrical 

Insulation 

Other  Miscellaneous 

Total 

Total  Other  Materials 
and  Equipment 


Thousands  of  Dollars 

$  1,815 
2,930 
3,220 
178 

$  8,143 
11,924 


$  1,985 
3,326 
764 
2,088 

8,163 


$28,250 


The  factor  of  conversion  used  for  Other  Materials  and 
is  a  weighted  average  of  the  indices  of  wholesale  prices 
of  Building  Macerials  (Bureau  of  Labor  Statistics)  and  of  the  cost 

the  Contractor's  Cost  Bureau.  The  first  index  was 
weighted  by  the  cost  of  Building  Materials  above  and  the  second  by 
J  ?f  *lpl2S-  other*  Materials  were  considered  to  follow  the 

index  of  Building  Materials  and  Piping.  Computation  of 
'he  factor  used  is  shown  below: 


IP  - 
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Basis 

As  of 
March 
1948 

As  of 
March 
1950 

Factor 

of 

Change 

(Cost  in  $1 

Amount 

,000' sj 

Product 

BLS  Index,  Wholesale 
Price  of  Building 
Materials 

193.1 

194.2 

100 . 6# 

$  8,143 

$  8,192 

Wholesale  Price  of 
Seamless  Pipe: 

8  in. 

10  in. 

12  in. 

$1,445 

1.775 

2.321 

$1 . 664 
2.041 
2.662 

Total  Pipe 

$5,541 

$6,367 

114.9# 

$11,924 

$13,701 

Total  and  Average 

109.1# 

$20,067 

$21,893 

Field  Construction 

Labor: 

Average  of  Bureau  of  Labor  Statistics '  union  wage  scales 
for  selected  building  trades  (giving  building  laborers  a  weight  of 
three  and  skilled  crafts  a  weight  of  one): 


City 

Butte 

Denver 

Salt  Lake  City 
Average 


As  of  As  of 
4/1/48  4/5/50 

$1,872  $2,067 

1.832  2.073 

1.667  1.886 


Factor 
of  Change 

110.4# 

113.2 

113.1 


112.2# 


Field  Indirect  Costs: 

This  item,  estimated  as  a  percentage  of  labor  costs, 
uses  the  conversion  factor  for  labor. 


Total  Plant  Costs: 

The  weighted  average  factor  of  total  construction  costs 
is  obtained  by  dividing  costs  of  March  31,  1950  by  cosus  as  of  the 
first  quarter  of  1948.  This  factor  is  used  for  total  process 
units  and  for  all  auxiliary  units.  Overheads  are  the  difference 
between  total  process  units  and  total  construction  cost. 
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No  adjustment  of  costs  for  change  in  location  from  Rock 

«  rings ,  Wyo . ,  to  the  General  Areas  in  Illinois  has  been  made  as 
ch  an  adjustment  is  considered  to  be  within  the  range  of  ac¬ 
curacy  of  the  original  estimate. 

Interest  during  construction  (shown  in  Exhibit  No.  57) 
was  estimated  according  to  Bureau  of  Mines  practice  described  as 
follows  in  R.I.  4564: 

"It  is  estimated  that  4  years  will  be  required  to  con¬ 
struct  such  a  plant.  The  interest  on  capital  expenditures  during 
construction  is  calculated  at  2-1/2  percent.  Expenditures  are 
estimated  at  10  percent  of  the  total  cost  of  the* plant  the  first 
year,  20  percent  the  second,  30  percent  the  third,  and  40  percent 
the  fourth. .  It  may  be  expected  that  some  units  will  be  completed 
and  production  begun  by  the  end  of  the  third  year  of  construction. 
Under  ohis  financing  schedule,  interest  amounts  to  approximately 
3.75  percent  of  the  plant  cost". 

Operating  Capital  was  estimated  for  one  plant  in  each 
General  Area  as  shown  in  Exhibit  Nos.  57  and  59.  The  method  used 
was  that  of  the  Bureau  of  Mines  as  described  in  its  R.I.  4564: 

determining  the  amount  of  operating  capital  required, 
^  i^. assumed  that  the  plant  will  reach  designed  production  within 
ioS  first  year  of  operation.  It  is  expected  that  limited  plant 
^pera oion  will  begin  at  the  end  of  3  years'  construction,  and  that 
instruction  and  operation  will  be  carried  on  simultaneously  during 
the  fourth  year.  It  is  expected  that  the  average  production  rate 
during  this  period  will  be  approximately  50  percent  of  full  normal 
production.  Similarly,  it  is  assumed  that  consumption  of  raw  ma¬ 
terial  will  be  25  percent  of  normal  for  the  first  6  months  and  100 
percent  lor  the  last  6  months.  The  raw  materials  include  coal, 
catalysts,  and  water.  Operating  capital  must  cover  the  cost  of  the 
initial  30-day  supply  of  coal,  raw  materials,  consumed  during  the 
first  6  months  of  operation,  labor,  maintenance,  and  all  other 
operating  costs  except  fixed  charges.  Fixed  charges  are  not  as¬ 
sessed  until  construction  is  completed;  interest  during  construc¬ 
tion  is  treated  as  a  part  of  total  plant  cost.  Operating  expenses 
curing  the  second  6  months  will  be  financed  from  the  sale  of  prod¬ 
ucts  made  during  previous  operations . " 

estimation  of  operating  capital,  the  Contractor  has 
included  in  the  inventory  prices  of  coal  and  water  an  allowance 
for  return  on  investment  in  coal  mines  and  water  works. 

More  than  onf  unit  plant  in  any  one  of  Areas  Nos.  4,  5, 

-7  2  6 -or  -2T-ot~ ex  tens  i  on  of  the  initial  plant  beyond  40  years1' 

liie  would  increase  the  operating  capital  requirement  because  of 
epletion  of  the  cheap  strip  coal  and  the  necessary  inventory  re¬ 
placement  by  more  expensive  underground  coal.  Increases  in 
^jtimates  of  operating  capital  caused  by  the  use  of  all  under- 
rD^ci^coal  vapy  from  $143,536  in  General  Area  No.  26,  Randolph, 
to  $646 , 669  in  General  Area  No.  5,  Northern  Knox  as  shown  in 
the  following  table: 


( 


A 


■ 
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_  Increase  In  Operating  Capital  Requirement 

w  for  Additional  Unit  Coal  Hydrogenation  Plants 

Using  All  Underground  Coal 
over  Such  Requirement  for  Initial  Plant  in  Same  Area 


Increase  in 


General  Area  Designation 

Operating  Capital 

4. 

Henry  No.  6 

$156,922 

5  . 

Northern  Knox 

646,669 

7. 

Peoria 

611,655 

(A) 

26. 

Randolph 

143,536 

27. 

Perry 

145,880 

(B) 

Note: 

(A)  Some  strip  coal  would 

be  available 

for 

second  plant  in  this  General  Area  and 
its  use  would  result  in  an  increase  in 
operating  capital  (for  a  second  plant 
only)  of  $340,917 

(B)  Same  as  (A)  resulting  in  increase  at 
$102,698 


Operating  Costs.  Estimates  of  manufacturing  costs  based 
on  estimates  by  the  Bureau  of  Mines  for  the  specific  hydrogenation 
unit  plant  for  which  estimated  construction  costs  have  been  stated 
(considered  as  a  typical  unit  plant),  are  summarized  in  the  first 
column  of  the  following  table: 
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Estimated  Processing  Costs  Using  Eureau  of  Mines  Method 
000-barrel -per-day  Coal  Hydrogenation  Plant 


Manufacturing  Costs 

Direct  Costs 

Direct  Materials: 

Coal 

Catalysts  and  Chemicals 
Total  Direct  Materials 

Direct  Labor: 

Wage  Earners 
Supervision 

Total  Direct  Labor 

Plant  Maintenance: 

Wage  Earners 
Supervision 

Total  Maintenance  Labor 
Materials 

Total  Plant  Maintenance 

^kyroll  Overhead 
Operating  Supplies 
Make-up  Water 

Total  Direct  Costs 

Indirect  Costs 

Indirect  Labor 

Indirect  Salaried  Personnel 

Other  Indirect  Costs 

Total  Indirect  Costs 

Total  Direct  and 
Indirect  Costs 

Fixed  Costs 

Local,  County,  and  State 
Taxes  and  Insurance 
Depreciation 

Total  Fixed  Costs 

T°tal  Manufacturing  Costs 

Less  Coal  and  Make-up  Water 

Processing  Costs  (a) 


Bureau  of  Bureau  of  Mines 

Mines  Esti-  .  Estimate  Adjusted  to 
ate  of  Typi-  General  Areas  in  Illinois 
cal  Plant  As  of  March  si.  1950 


Per  Calen- 

Per 

Per  iianrel 

dar  Day 

Calendar  Day 

of  Products 

$14,037 

$24,040 

$2.40 

1,293 

1,293 

.13 

$15,330 

$25,333 

$2.53 

$  3,402 

$  3,442 

$0.35 

510 

516 

.05 

$  3,912 

$  3,958 

$0 . 40 

$  3,858 

$  3,903 

$0.39 

579 

585 

.06 

$  4,437 

$  4,488 

$0.45 

2,218 

2,496 

.25 

$  6,655 

$  6,984 

$0.70 

$  1,044 

$  1,056 

$0.10 

1,331 

1,397 

.14 

876 

289 

.03 

$29,148 

$39,017 

$3.90 

$  927 

$  938 

$0.09 

1,943 

1,943 

.20 

3,079 

3,289 

.33 

$  5,949 

$  6,170 

$0.62 

$35,097 

$45,187 

$4.52 

$  2,302 

$  2,589 

$0.26 

15,344 

17,262 

1.72 

$17,646 

$19,851 

$1.98 

$52,743 

$65,038 

$6.50 

14,913 

24,329  ' 

2.43 

$37,830 

$40,709 

$4.07 
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The  figures  in  the  first  column  of  the  above  table, 
adopted  for  this  survey,  are  one-third  of  the  manufacturing  costs 
(as  of  the  first  quarter  of  1948)  estimated  by  the  U.S.  Bureau  of 
Mines  and  reported  in  its  publication  R.I.  4564  for  a  30, 000- 
barrel  -per-day  plant-  (with  complete  power  generation  facilities) 
designed  to  convert  Wyoming  bituminous  coal  to  products  in  propor¬ 
tions  already  stated.  Coal  and  water  quantities  used  in  these 
estimates  differ  somewhat  from  those  shown  in  the  tabulation  of 
basic  data  in  the  "Processes  and  Plant  Requirements"  section  which, 
as  stated,  were  based  on  the  use  of  an  average  rather  than  a  speci¬ 
fic  plant. 

Preparation  of  the  estimate  based  on  that  of  the  Bureau 
of  Mines  of  daily  operating  costs  of  a  typical  unit  plant  used 
methods  tabulated  in  Exhibit  No.  60. 

Operating  costs  estimated  to  apply  as  of  March  31,  1950,  in 
the  General. Areas  of  Coal  and  Water  Availability  in  Illinois  are 
summarized  in  the  second  column  of  the  table.  Costs  of  coal  and 
make-up  water  are  those  for  General  Area  No.  1,  Southeastern  Grundy, 
which  Area  was  used  as  an  example. 

The  bases  of  the  adjusted  estimate  of  daily  operating 
costs  of  a  unit  plant  in  the  General  Areas  of  Coal  and  Water 
Availability  in  Illinois  as  of  March  31,  1950  are  tabulated  in 
Exhibit  No.  61. 

The  items  of  plant  maintenance  materials,  operating  sup¬ 
plies,  and  other  indirect  costs  might  have  been  taken  at  the  same 
cost  in  Illinois  as  at  Rock  Springs,  Wyo . ,  (i.e.,  treated  similarly 
to  catalysts  and  chemicals,  and  indirect  salaried  personnel)  but 
have  been  computed  according  to  methods  adopted  by  the  Bureau  of 
Mines. 


Return  on  Investment.  Recognizing  that  different  inves¬ 
tors  may  require  different  rates  of  return  upon  their  capital, 
these  estimates  include  no  allowance  for  return.  However,  as  a 
guide,  the  following  tabulation  indicates  the  amounts  per  day  and 
per  barrel  of  products  which  would  be  required  for  each  increment 
of  1  percent  on  the  estimated  plant  capital  in  the  case  of  Illinois 
General  Area  No.  1,  Southeastern  Grundy,  used  as  an  example: 

Incremental  Costs  for  Each  1  Percent  Gross  Return 
on  Initial  Investment  in  Process  Plant 
Illinois  General  Area  No.  1,  Southeastern  Grundy 

Total  Initial  Capital  Investment  $100,034,000 

1  Percent  Return  on  Above: 

Per  Annum  $  1,000,340 

Per  Calendar  Day  $2,741 

Per  Barrel  of  Products  §0.274 
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Similar  Incremental  costs  for  each  1  percent  gross  re- 
;iirn  on  initial  investment  in  Process  Plant  for  all  General  Areas 
in  Illinois  are  shown  in  Exhibit  No.  57. 

Additional  plants  in  certain  Areas  previously  mentioned 
would  require  increased  operating  capital  in  the  different  Gen¬ 
eral  Areas  the  maximum  Increase  being  $646,669  In  General  Area 
No.  5,  Northern  Knox. 

ine  incremental  cost  for  each  1  percent  gross  return  on 
.nis  amount  would  be  equivalent  to  $18  par  day  or  $0.0018  per  bar- 

iSr?vUCT-S  whiJh  w?”jid  not  materially  change  the  rates  indi¬ 
cated  in  the  i oregoing  table  and  Exhibit  No.  57. 

Effect  of  Coal  Characteristics 
°f  £oal  quantity  required,  plant  cost, 

Aref*.rhs  calculations  have  been  based  ox*  ^  < 

requirement  of  98,000,000,000  Btu,'  for  a 
typical  coal  hydrogenation  unit  plant,  as  specified  in  the  plant 
requirements  data  furnished  for  use  iA  this  report.  ' 

f?r  a  plant  of  given  capacity  in  terms  of  daily 
production  of  synthetic  liquid  fuels,  the  over-all  efficiency  of 

Dhvsieal°siz«ho?ntir‘  *?m  a'Tfecfcs  both  daily  Btu  requirements  and 

ff  the  plant  (and  hence  construction  and  operating 

itSai  i-H- f1*?  characteristics  of  the  coal  used  as 

Chemical 'r*eacnvity1’J'y  aSh  moistli::,e  oonfce»t  and  seal 


_  In  preparing  estimates 

and  processing  cost  in 

an  ( average ) 


raw 


rhino  A  of  tile  effect  of  these  factors  was  made  to  deter- 

S  i^maXi!ir5  range  of  possible  variation  within  the  limits  of 
-tvS  thJ°?S*dem  in  this  survey.  The  results  of  this  study 
f-s’Btu?h  °fSe  ald  the  probable  variation  in  coal  quantity 

cost>  or  Processing  cost,  due  to  individual  coal 
^ixacoerxstics,  exceed  plus  or  minus  10  percent  of  the  mean.  Only 

-$oals  aJ.  tbe  extreme  upper  a M  lower  limits  of  the 
auant-?  tv  ^  suitable  for  hydrogenation  would  indicated  coal 

?a<_  pia?t4C0?J  exceed  by  moi>e  than  10  percent  the  actual 

nalorit^of  ^  tne  c?st  calculations  above.  In  the  large 

J  lty  of  cases,  tne  variation  should  be  a  few  percent  only.  * 

curacv  of  ei7?r  ls  within  the  probable  limits  of  ac- 

4n!fb  f  figures  themselves,  in  the  interest  of  simpli- 

ment_J?as  been  made  to  reflect  the  effect  of  ccai 
^actexxotics  on  Btu  requirements  and  physical  size  of  plant. 
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Coal  Synthlne  Process 

Basis  of  Estimates.  Based  on  the  results  of  extensive 
res ear eh  and  development  work  of  its  own,  as  well  as  upon  avail¬ 
able  data  of  other  investigators  in  the  United  States  and  in 
Germany,  the  Bureau  of  Mines  has  in  the  course  of  preparation, 
estimates  of  construction  and  operating  costs  of  a  synthlne  plant 
on  a  commercial  scale.  Preliminary  data  from  this  study,  for  a 
plant  producing  10,000  barrels  of  synthetic  liquid  fuels  per  day 
from  Western  Kentucky  bituminous  coal,  a  specific  case,  have  been 
ad°£oed~for  this  survey  for  estimating  construction  and  operating 
,  ,  s  a  unit  plant,  to  be  used  as  a  basis  of  comparison  for 
e  erminxng  relative  suitability  of  General  Areas,  tpn  drawing 
other- than  relative  conclusions  from  these  cost  estimates,  however, 

£2®  *  iuln!^y  nature  of  data  so  far  available  must  be  remem- 
r±nal  estimates  determined  by  the  Bureau  at  the  comple¬ 
tion  of  its  work  may  differ  appreciably  from  the  present  figures. 

.  Capital  Investment.  Based  on  the  preliminary  esti- 

01  Mines  for>  a  typical  unit  plant,  the  required 
p^ant  capital  invescment  has  been  estimated  for  a  100000-barrel -oer- 

4-fvo in  Illinois  using  the  coal  synthine  process.  The 

shows  figures  as  estimated  by  the  Bureau  of  Mines  and  as 
adjusted  for  a  unit  coal  synthine  plant  in  Illinois  General  Area  No. 
1,  Southeastern  Grundy. 

Estimates  of  Plant  Capital  Investment 
for  a  Unit  Plant 

Using  Coal  Synthine  Process _ 


Item 


Bureau  of  Mines 
Preliminary 
Estimate  of 
Typical  Unit  Plant, 
As  of  Mar.  1,  1950 


Plant  Erection  Cost  $81,805,000 

interest  during  Construction  2,455.000 


Depreciable  Investment 


$84,260,000 


Adjusted  Estimate 
of  Unit 

Plant  in  Illinois 
General  Area  No.  1, 
As  of  Mar.  51,  1950 

$81,805,000 

2 , 455,000 

■  ■  ■  — 

$84,260,000 


Operating  Capital 
Total  Investment 


4,000,000 

$88,260,000 


5,851 ,000 

$90,111,000 


The  Contractor 1 s  estimates  for  all  General  Areas  in  Tllinoi^ 
Availability?  ln  EXhlblt  N°”  62  by  General  of  C^l  Ld  Water 


Construction  costs  and 
synthine  unit  plant  are  shown  in 
Bureau  of  Mines. 


required  total  investment  for  a  coal 
Exhibit  No.  63,  as  estimated  by  the 


3d 


SK 


<# 


& 
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:,  $  i&'.ttmi 


Adjusted  Estimate  for  Illinois,  For  this  survey,  esti¬ 
mates  Processing  costs  in  Illinois  are  as  of  March  3j  It 

'is  considered  that  any  difference  In  cost  levels  prevailing  between 

l»|o  d?seWi?inhtheate  0f  t!ne  Bureau  of  Mines  estimate,  Mai“ch  1, 

range  of  accuracy  of  the  original  estimate.  No 
adjustment  ox  cooos  for  change  of  location  from  Caseyville  v~r  to 

^considereflfbrj^^ht3  *“  besn  aade  as 

n  b  w^hin  the  3?ange  of  accuracy  of  the  original 
Cl onsequentiy,  the  Bureau  of  Mines  estimate  of  P3ant  Erec- 

torGeLlaiaLeShfSunois.direCtly  apj>Ucable  to  such  *  C0Et  ^ 

nf.  f-iiueres^  during  Construction  was  estimated,  as  by  the 
NaL36??r°ent  °f  Plant  instruction  costs  Ld  is 

Operating  Capital  was  estimated  for  one  plant  in  each 

lnfo?mati5naasStoath2  i!\PC$lbit?  Hes*  62  and  64  •  In  the  absence  of 
nate  Sf  cos-s  O-  -  l‘-P“ef0,:!  ffployed  in  the  Bureau  of  Mines  esti- 

the  method  plant  nsing  the  synthine  process 

the  method  iollowed  for  the  Hydrogenation  process  was  used, 

More  than  one  unit  plant  in  General  Areas  Nos.  4,  5  7 , 

2°J ,  27  or  extension  of  the  initial  plant  beyond  a  40-year"  '  if e 

r?on  o7^fa^  Jhe-iP?rati^  capitai  requirement  because  of  deple- 

-v-  cneap  strxp  coal  and  the  necessary  inventory  replacement 
ff  mo;?  expensive  underground  coal.  Increases  ir  estimates  of 

tel2f  If?1??,.08"86?  hy  ths  «•  Of  an  underground  coal  ?L-y 

eral  7  p®?1  26,  Randolph,  to  $786,727  in  Gen¬ 

eral  Area  No.  7,  Peoria,  as  shown  in  the  following  table : 

Add-J  ?Sp  ^louat  of  Working  Capital  Required  for 
Additional  Goal  Synthine  Plants  Using  All  Underground  Coal 

- - - Aooye  that  Kequlred  for  the  Initial  Flant 


4 

5i 
7, 
26, 
27  o 


General  Area 
Designation 

Henry  No.  6 
Northern  Knox 
Peoria 
Randolph 
Perry 


Increase  in 
Operating  Capital 


$159,720 
647,123 
786, 727(A) 
144,897 
187,323 

a  second  plan' 


‘',oce*  (a)  Some  strip  coal  would  be  available  for 

in  this  General  Area  and  its  use  would  result  In  an 
of°$892%00  0peraUns  Capital  (for  a  second  plant  ok 

-SBx£sxrnS  Costs .  Estimates  of  manufacturing  costs,  based 

ASforSlI  of  for  the  typical  fynthine  Inif 

TmmLizL  in  ^  !eQ  ?onstr^ction  costs  have  been  stated,  are 
miarxzed  xn  uhe  lirst  column  of  the  following  tables 


v 


I 
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Estimated  Processing  Costs  Using  Bureau  of  Mines  Method 
10,000-barrel-per-day  Coal  Synthine  Plant 


Bureau  of 
Mines 

Preliminary 
Estimate  of 


Manufacturing  Costs 

Direct  Costs 

Direct  Materials : 

Coal 

Catalysts  and  Chemicals 
Total  Direct  Materials 

Direct  Labor: 

Wage  Earners 
Supervision 

Total  Direct  Labor 

Plant  Maintenance: 

Wage  Earners 
Supervision 

Total  Maintenance  Labor 
Materials 

Total  Plant  Maintenance 

Payroll  Overhead  . 

Operating  Supplies 
Make-up  water 

Total  Direct  Costs 

Indirect  Costs 

Indirect  Labor 
Indirect  Salaried  Personnel 
Other  Indirect  Costs 

Total  Indirect  Costs 

Total  Direct  and 
Indirect  Costs 

Fixed  Costs 

Local,  County,  and  State 
Taxes  and  Insurance, 

Depreciation 

Total  Fixed  costs 

"Total  Manufacturing  Costs 

Less  Coal  and  Make-up  Water 

Other  Processing  Costs  (a) 

Note:  (A)  Other  than  coal  and  make-up  water 


Bureau  of  Mines 
Estimate  Adjusted  to 
General  Areas  in  Illinois 


Per 

Per 

Per  .barrel 

Calendar  Day 

Calendar  Day 

of  Products 

$14,383 

$30,904 

$3.09 

1,200 

1,200 

.12 

$15,583 

$32,104 

$3.21 

$  3,150 

$  3,132 

$0.31 

473 

470 

.  05 

$  3,623 

$  3,602 

$0.36 

$  3,897 

$  3,874 

$0.39 

585 

581 

.  06 

$  4,482 

$  4,455 

$0.45 

2,241 

2,241 

.22 

s  $  6,723 

$  6,696 

$0.67 

$  1,013 

$  1,007 

$0.10 

1,345 

1,339 

.13 

1,115 

289 

.03 

$29,402 

$45,037 

$4.50 

$  963 

$  957 

$0.10 

1,953 

1,953 

.20 

2,930 

2,909 

.29 

$  5,846 

$  5,819 

$0.59 

$35,248 

$50,856 

$5.09 

$  2,308 

$  2,308 

$0.23 

15,390 

15,390 

1.54 

$17,698 

$17,698 

$1.77 

$52,946 

$68,554 

$6.86 

15,498 

31,193 

3.12 

$37,448 

$37,361 

$3.74 

3  03 
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The  estimate,  based  on  that  of  the  Bureau  of  Mines  of 
W  daily  operating  costs  of  a  typical  unit  coal  synthine  plant,  is 
developed  by  methods  summarized  in  Exhibit  No,  65. 

„  „  9pfrr?tlnS  c°sts  estimated  to  apply  in  the  General  Areas 

o*  Coal  and  V.ater  Availability  in  Illinois,  as  of  March  31  1950 

are  summarized  in  the  second  column  of  the  table.  Costs  of  coal* 
and  make-up  water  are  those  for  General  Area  No.  1,  Southeastern 
Grundy,  which  Area  was  used  as  an  example. 

The  bases  of  the  adjusted  estimate  of  daily  operating 

Plant  in  the  General  Areas  of  Coal  and  Water  Avail- 
ability  in  ull^nois,  as  of  March  31,  1950,  are  tabulated  in  Exhibit 

WO ,  DO . 


items  of  plant  maintenance  materials,  operating  suo- 
pl^es,  and  other  indirect  costs  might  have  been  taken’ at  the  same 
in  Illinois  as  at  Caseyville,  Ky . ,  (i.e.  treated  similarly  to 
ca^alysus  and  chemicals  and  indirect  salaried  personnel)  but  have 
oeen  computed  according  to  methods  adopted  by  the  Bureau  of  Mines. 

fietu.rn  on  Initial  investment.  Recognizing  that  different 
Investor s  may  require  different  rates  of  return  upon  their  capital 
aese  estimates  include  no  allowance  for  return,  ^owevlr^  as  a' 
guide,  one  following  tabulation  indicates  the  amounts  per  day  and 
per  Darrel  ox  products  which  would  be  required  for  each  increment 

of  ^  p®r£ent  °n  the  estimated  plant  capital  in  the  case  of  Illinois 
General  Area  No.  1,  Southeastern  Grundy,  used  as  an  examples 


Incremental  Costs  for  each  1  Percent  Gross  Return 
on  Initial  Investment  in  Process  Plant 
Illinois General  Area  No.  1,  Southeastern  Grundy 


Toual  Initial  Capital  Investment 

1  Percent  Return  on  Above • 

Per  Annum 

Per  Calendar  Day 

Per  Barrel  of  Products 


$90,111,000 


$901,110 

$2,469 

$0,247 


1nJH  .  .  Incremental  costs  for  each  1  percent  gross  return  on 

111 lnves™ent  Process  plant  for  all  General  Areas  in 
Ilxinois  are  shown  in  Exhibit  No.  62. 

Addiulonal  plants  in  certain  General  Areas  orevi 
uenWcned  would  require  increased  operating  caotcS  rS  Iuch  ^ 

toea  ptorif1  inCrease  beins  about  $292,300,  in  General 


m 


■ 


305 


The  incremental  cost  for  each  1  percent  gross  return  on 
this  amount  would  be  equivalent  to  $19  per  day,  or  $0. 0019  per 
barrel  of  products  which  would  not  materially  change  the  ra^es  ^in¬ 
dicated  in  the  foregoing  table  and  Exhibit  No.  62. 

Effect  of  Coal  Characteristics.  In  preparing  estimates 
of  coal  quantity  required,  'plant  cost /“and  processing  cost  in  eacn 
General  Area,  the  calculations  have  been  based  on  an  (average)  -o^ai 
daily  raw  material  requirement  of  126,000,000,000  Btu  :or  a  typical 
coal  synthine  unit  plant,  as  specified  in  the  plant  requirements 
data  furnished  for  use  in  this  report. 


Actually,  for  a  plant  of  given  capacity  in  terms  o~  daily 
production  of  synthetic  liquid  fuels,  the  daily  Buu  requirements 
and  physical  size  of  the  plant  (and  hence  construction  ana  opera . 
ing  costs)  vary  with  certain  characteristics  of  the  coai  used  <t.s 
raw  material.  The  over-all  Btu  consumption  increases  witn  increas¬ 
ing  moisture  content  of  the  coal,  as  received  at  the  process  plant, 
since  additional  Btu,  over  and  above  basic  process  requirements, 
must  be  consumed  in  evaporating  surplus  moisture  to  produce  a^coal 
of  the  requisite  dryness  for  gasification.  Furthermore,  construc¬ 
tion  costs  (dependent  on  physical,  size)  of  a  synthine  pl&do  gt.ven 
production  capacity  may  vary  through  a  maximum  range  oi  20  percent, 
according  to  the  rank  of  the  coal  available. 

A  study  of  the  effect  of  these  factors  was  made _ to^deter- 
mine  the  maximum  range  of  possible  variation  within  the. limits  oi 
the  coals  considered  in  this  survey.  The  results  of  this  study 
showed  that  in  the  case  of  Btu  requirements  the  maximum  prooao-e 
variation,  over  the  entire  range  of  coals  included  in  the  survey, 
from  anthracite  to  the  lowest  grades  of  brown  coal,  is  approximate¬ 
ly  plus  or  minus  10  percent  of  the  mean.  As  stated  above, ^ tnere 
may  be  a  variation  in  plant  cost  because  of  rank  of  coal  Ox  not 
more  than  plus  or  minus  10  percent  from  the  mean. .  'The  base  cost 
and  Btu  requirements  for  the  typical  plants  used  in  the  foregoing 
calculations  differ,  somewhat  from  the  actual  mean.  However,  omy 
the  lower  grades  of  lignites  and  brown  coal  give  rise  to  Btu 
requirements  and  plant  costs  more  than  10  percent  greater.  uhan 
the  base  figures  used.  In  the  large  majority  of  cases,  tne  varia¬ 
tion  should  be  only  a  few  percent. 

As  the  maximum  error  is  within  the  probable  limits  oi 
accuracy  of  the  base  figures  themselves,  in  the  interest ^of 
simplicity  no  adjustment  has  been  made  to  reflect. the  effect ^of 
coal  characteristics  on  Btu  requirements  and  physical  size  of 
plant. 
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STRATEGIC  CONSIDERATIONS 


Ssard,  it  is  bfneved  tolt  Sf?,1 Natisnai  Security  Resources 
less  than  5  square  milS  or  lndustrlal  concentration  of 

50,000  people?  separated'by  atout  10  °f  less  than 

country,  will  be  reasonable  12  railes  of  relatively  open 

all  circumstances  expected  to  prevail?"1  at°ml°  b°mb  attack  ur.der 

Illinois  ar^as^ol^ows" '"ottawe>C/ W-it'hlR  ?he  General  Areas  of 
Grundy  Area;  llwanee  foot,  "  ,  ?°?:  in  the  laSalle  - 

(pop.  11,910)  in  the  Pulton  Vnnl  jn  tke  Henry  No;  6  Area;  Canton 
the  Vermilion  Area:  Linco-'r  rJ?' ,Danvllie  (P°P-  37,892)  in 

— |£°Ej_6 ? , 801 )  -in-  the  Macon  ArL? ‘spri-rfl el ri  t®  *****  Deoatur 

(pep.  80,832)  in  the  Sancrem->r  a-iLe ‘  tne  State  capital, 

the  Marion  Area.  These  ten-u ,*???'  “nQ  Cintraila  (P°P-  13,ei4)  in 
the  1950  census.  figures  are  a  preliminary  count  of 

Decatur,  and  the  Sanp-'mo-’^Ar- ^reas '  l,*acorl  contains  the  city  of 
capita! !  These  are  poss?blv  ?hf  ?^lnS -Sprinsfield'  the  State7 
strategic  considerations' hnt  »?  desirable  in  respect  of 

under  NSRB  findings  with’reeard  tn  ?h®se  aPPear  reasonably  secure 
cions .  8  reSard  to  industrial  and  urban  cor.centra- 

9 

tions,  in  Chicago?  J^lTlsland^ard0*?  £?e  ^  populatlon  concentra- 
tles.  Also,  to  a’lesser  deSee  ?here  are  Wtth  «?eiy  ^road  facili 
East  St.  Louis,  plus  locks  fifmi  Tra  ?  concentrations  around 
the  Mississippi  .particular!  v2-r^  *  navigation  facilities  along 

facilities,  a£d ’the ti '  w  ^  S,fc-  Lculs-  The  Ohio  River 
ties  could  also  be  considered  dam£’  and  navigation  facili 

foregoing  concentrations  direct’v  wri  fc ars®“s-  However,  none  of  the 
Areas.  directly  involve  any  of  the  suitable  General 

In  XllinoisnIrea5fspersId  Indwell  set  traRsralssi0R  line  networks 
•rocn  possible  loss  of  any  one  or  ^  pXnfu£itS?0t  P°Wer  SUpply 

It  is  believed  that^h^deve?1011  ~°r  thS  factor3  indicated  above 
Industry  m  Illinois  could  be  scanned  afV synthatl°  Hquid  fuels 
published  policies  of  the  NSRB  with 
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COMPARISON  OF  SUITABLE  GENERAL  AREAS 


within  theTSta?e1^1^1?e^tS  °f  th2  31  Suitable  General  Areas 
less  indepeS  ~ 

throughout  this  report  and  are  in  large  part  Prised  SfShibits 

whieiw  General  M  *8«t»  thet  of  an  Industry*3 
reserves  is  important  but  i?  °f  ava-iable  coal 

each!?*  r6latiVe  desi^ility  of' Areas 'for  a.Tinit!a?Li?  pffiT1 

estimated  ovlr?S^co^SSc?SnA^8^  ^“L?CC°- f"?  *? 

supply  facilities,  the  process^laL ill  “dninS  and  Prooess  ’'rater 
products  transportation  fbevond"  i-ko  P  ”?bP’  access  ‘••ransportation 
the  extent  reoS??ed)  Siiposa?  o?  son1?^1  marke5inS  territory  to 

^supply  (assumed  to  be  self-supporting)  t  domestic  water 

Areas  is  bf  estima?ed° cos^of  prSSS^of  thf  initfg16 

S“usiveeoafhre?SnWhiC?’  *S  £h°™  in  NosM't^  T'are 

make  no  allowance  for  1^00^'  furthermore,  the  costs  as  shown 
mately  to  be  sold  nL  do  th^  •  "n  °S . the  .plfnt"oity  burned  ulti- 
water  supply  which  are  ‘o  be °Pearaeing  costs  of  domestic 
shown  are  exclusive  or  b®  ?ffset  by  water  rents.  The  costs  as 
units  in  the  ?f  °PeratanS  costs  of  one-half  of  the  dwelling 

facilities ‘(assumed°toybiase^e-  t0  b®,  sold) and  of  the  commercial0 

slve  of  the  costs  of  ?neL??  SePP°rtlns)"  ?h6y  als0  a^  exclu- 
supply  as  these  costs  Ire  estimated^o^e^f^11?  *nd  domestie  water 

rent^paid^by^onsumers!1^311  n  ^  ^  units^and'^'Dy  water 

fofhthe  hyLogSfSi^iHoS  ^^^^^“^^“iS^abulations11 

same  tables  indicate  also  he  oT*^  Processes,  separately.  The 
respect  to  various  components  o^?  °f  ^labive  desirability  with 
and  of  the  over-alYco^T^  blrrel  KoduYsf™0610"  °°StS 


Ip 


Relative  Orders  of  Desirability  of 
Suitable  General  Areas  in  Illinois 
_ _ On  Various  Bases 
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^  It  can  be  noted  that,  although  the  relative  orders  of 

pesirability  of  the  General  Areas  as  regards  capital  costs  are 
essentially  the  same  for  initial  plants  for  both  types  of  proces¬ 
ses,  use  of  the  coal  synthine  process  as  compared  with  hydrogena¬ 
tion  would  distinctly  better  the  relative  positions  of  Saline, 
Franklin,  and  Jefferson  General  Areas  and  hurt  that  of  Northern 
Knox. 

The  effect  of  exhaustion  of  the  limited  reserves  of 
cheaper  strip  minable  coal  in  five  General  Areas  and  consequent 
necessity  in  ohe  case  of  later  plants  of  recourse  to  higher  cost 
underground  coal  is  shown  by  Exhibits  Nos.  69  and  70.  These 
exhibits  show  separately  for  the  hydrogenation  and  synthine 
processes,  respectively,  total  costs  for  an  ultimate  unit  plant 
in  such  General  Areas  using  underground  coal  only.  Should  only 
underground  coal  be  used  in  all  General  Areas  the  order  of  rela¬ 
tive  desirability  would  change  from  that  already  determined  on 
the  basis  of  use  of  strip  and  underground  coal  (first  plant)  as 
follows: 


Change  in  Relative  Desirability  for  Ultimate 
(All  Underground  Coal) 
as  Compared  with  Initial  Unit  Plants 


Suitable 
General  Area 


Hydrogenation  Process  Coal  Synthine  Process 


Basis:  Estimated  Capital  Required 


Peoria 

1st 

place 

to 

5th 

1st 

place 

to 

5th 

Randolph 

3rd 

place 

to 

7th 

4th 

place 

to 

7th 

Perry 

8  th 

place 

to 

10th 

8th 

place 

to 

9th 

Northern  Knox 

17  th 

place 

to 

28th 

24th 

place 

to 

28  th 

Henry.  No .  6 

29th 

place 

to 

30th 

No  change 

Basis:  Estimated 

Cost  of  Products 

Peoria 

1st 

place 

to 

22  nd 

1st 

place 

to' 

22nd 

Perry 

2nd 

place 

to 

4th 

2nd 

place 

to 

4th 

Northern  Knox 

3rd 

place 

to 

24th 

9  th 

place 

to 

24th 

Randolph 

4  th 

place 

to 

8  th 

3rd 

place 

to 

8  th 

Henry  No .  6 

22nd 

place 

to 

25th 

24th 

place 

to 

25th 

The  relative  orders  of  desirability  of  the  31  Suitable 
General  Areas  for  initial  and  for  ultimate  unit  plants,  using 
underground  coal  only,  are  compared  in  the  following  tabulation: 


311 


i  *  ' 

jm±l _ n.-  srgiaM!"" 


HRKm 


'  i*‘\ 


. 


312 


Relative  Orders  of  Desirability  of 
Suitable  General  Areas  in  Illinois 
For  Initial  and  Ultimate  (Using  Underground 
Coal  Only)  Unit  Plants 

HYDROGENATION  PROCESS 


Suitable  General  Area 


Estimated 
Cost  of  Products 


Estimated 
Capital  Required 


Initial  Ultimate  Initial  Ultimate 


Peoria 

1 

22 

1 

Perry 

2 

4 

8 

Northern  Knox 

3 

24 

1  / 

Randolph 

4 

8 

3 

Franklin 

5 

1 

21 

rr 

Saline 

6 

2 

5 

Northern  Christian 

7 

3 

24 

Macoupin 

8 

5 

18 

Williamson 

9 

6 

15 

r~9  /s 

Southeastern  Montgomery 

10 

7 

30 

St.  Clair 

11 

9 

10 

Jefferson 

12 

10 

22 

Logan 

13 

11 

14 

Menard 

14 

12 

13 

Sangamon 

15 

13 

16 

Macon 

16 

14 

31 

Washington 

17 

15 

26 

Madison 

18 

16 

7 

Bond 

19 

17 

23 

Jackson  No.  5 

20 

18 

9 

Marion 

21 

19 

20 

Henry  No .  6 

22 

25 

29 

Clinton 

23 

20 

19 

Vermilion 

24 

21 

28 

Fulton -Knox 

25 

23 

27 

Wayne 

26 

26 

12 

Marshall 

27 

27 

11 

Clay 

28 

28 

25 

Southeastern  Grundy 

29 

29 

6 

La  Salle -Grundy 

30 

30 

2 

Bureau-Putnam 

31 

31 

4 
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Relative  Orders  of  Desirability  of 
Suitable  General  Areas  in  Illinois 
For  Initial  and  Ultimate  (Using  Underground 
Coal  Only)  Unit  Plants 


COAL  SYNTHINE  PROCESS 


Estimated  Estimated 


Suitable  General  Area 

Cost  of 

Products 

Capital 

Required 

Initial 

Ultimate 

Initial 

Ultimate 

Peoria 

1 

22 

1 

5 

Perry 

..  2 

4 

8 

9 

Randolph 

3 

8 

4 

7 

Franklin 

4 

1 

16 

16 

Saline 

5 

2 

3 

2 

Northern  Christian 

6 

3 

23 

23 

Macoupin 

7 

5 

18 

18 

Williamson 

8 

6 

13 

13 

Northern  Knox 

9 

24 

24 

28 

Southeastern  Montgomery 

10 

7 

29 

29 

St.  Clair 

11 

9 

10 

10 

Jefferson 

12 

10 

17 

17 

Logan 

13 

11 

15 

15 

Menard 

14 

12 

12 

12 

Sangamon 

15 

13 

19 

19 

Macon 

16 

14 

31 

31 

Washington 

17 

15 

25 

24 

Madison 

18 

16 

7 

6 

Bond 

19 

17 

22 

22 

Jackson  No0  5 

20 

18 

9 

8 

Marion 

21 

19 

20 

20 

Clinton 

22 

20 

21 

21 

Vermilion 

23 

21 

27 

26 

Henry  No .  6 

24 

25 

30 

50 

Fulton-Knox 

25 

23 

28 

27 

Wayne 

26 

26 

14 

14 

Marshall 

27 

27 

11 

11 

Clay 

28 

28 

26 

25 

Southeastern  Grundy 

29 

29 

6 

4 

La  Salle-Grundy 

30 

30 

2 

1 

Bureau -Putnam 

31 

31 

5 

3 
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Although  unit  costs  for*  process  water  supply  for  full  de¬ 
velopment  of  potential  capacity  in  any  General  Area  would,  in  the 
various  General  Areas ,  range  from  approximately  50  percent  to 
slightly  more  than  the  unit  costs  for  water  for  a  single  unit  plant, 
the  differences  are  insignificant  as  compared  to  total  operating 
costs  as  stated  (exclusive  of  return  on  investment).  Such  total 
costs  include  costs  of  coal,  water,  processing,  transportation, 
housing,  and  waste  disposal,  subject  to  qualifications  already 
discussed. 


The  figures  presented  are  to  be  considered  as  indicative 
of  average  conditions  within  the  respective  General  Areas.  Depend¬ 
ing  upon  actual  plant  locations,  there  will  be  some  variation  from 
the  indicated  orders  of  desirability.  It  is  also  possible  that 
some  plant  locations,  although  satisfying  most  conditions,  may  be 
relatively  less  desirably  situated  with  respect  to  other  factors. 

In  evaluating  the  relative  importance  of  the  several  bases 
of  ranking  relative  order  of  desirability,  the  importance  of  the 
various  criteria  may  be  judged  by  average  data  for  all  Suitable  Gen¬ 
eral  Areas  of  Illinois.  The  average  estimated  cost  of  construction 
and  cost  per  barrel  of  products  may  be  tabulated: 
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Average  Estimated  Cost  of  Products  per  Barrel 
_ _ and  of  Construction  by  Processes 


(As  of  March  31,  1950) 

Hydrogenation 
Process 


Coal  Syn thine 
Process 


Amount 

Percent 

Amount 

Percent 

Estimated  Cost  of  Products 

Coal 

Water  (Process) 

Processing 

Access  Transportation 
Product  Transportation 
Waste  Disposal 

$1 o  770 
.052 
4,071 
.001 

.029 

29 .88$ 

088 

68.73 

.02 

.49 

$2,286 

.052 

3.736 

.002 

.052 

37.30$ 

.35 

60.97 

.03 

.85 

Total 

$5  o  923 

100.00$ 

$6,128 

100.00$ 

Estimated  Capital  Required 

(x  1,000) 

(x  1,000) 

Coal  Mining 

Water  (Process) 

Process  Plant 

Access  Transportation 
Product  Transportation 
Waste  Disposal 

Housing 

$  6,675 

3,493 
99,580 
126 

487 

11,529 

5  o  48$ 
2.86 
81.70 
.10 

.40 

9.46 

$  8 , 602 
3,493 
89,530 
126 

829 

13,375 

7.42$ 

3.01 

77,21 

oil 

.72 

11.53 

Total 

$121,890 

100.00$ 

$115 , 955 

100.00$ 

,  ,  order  of  desirability  from  the  standpoint  of  estimated 

squired  capital  differs  somewhat  from  a  ranking  in  terms  of  esti¬ 
mated  cost  of  products,  exclusive  of  return  on  Investment 0  However, 
L'ne  range  of  variation  in  capital  investment  is  less  than  one- 

?he  r?age  ln  cost  of  Products.  It  appears,  therefore,  in 
uetermining  the  over-all  relative  order  of  desirability,  cost  of 
products  would  be  of  greater  importance  than  required  capital  in¬ 
vestment  and  is  the  basis  which  has  been  adopted . 

.  .  _  Although,  exclusive  of  return  on  investment,  the  cost  oer 

oarrel  of products  is  higher  in  every  General  Area  for  initial  unit 
Plants  using  the  coal  synthine  process  (see  Exhibits  Nos*  67  and  68), 

:"lC?^Vpre?d  between  hydrogenation  and  coal  synthine,  which  aver- 
“°es  20.5  cents  per  barrel,  does  not  exceed  5,8  percent  of  the  cost 
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by  hydrogenation o  Based  on  stated  costs  per  barrel  of  produces  ± or 
initial  unit  plants,  preceding  tables  show  but  two  differences  in 
the  order  of  relative  desirability  between  the  hydrogenation  ana 
coal  synthine  processes;  Northern  Knox  and  Henry  No0  6  Areas  are 
third  and  twenty-second  respectively  for  hydrogenation  wh ile,  ..or 
coal  synthine,  .they  are  ninth  and  twenty-fourth  among  the  31  ouj. Li¬ 
able  General  Areas « 

The  Suitable  General  Areas  of  Illinois  may  also  be  listed 
in  terms  of  the  daily  production  capacity  which  could  be  supported 
by  available  raw  material  reserves c  Such  a  listing  however,  as  m 
the  following  tabulation,  has  no  bearing  upon  the  relative  desir¬ 
ability  of  the  Areas  for  initial  uiiit  plants « 

Daily  Production  Capacity  of  Synthetic  Liquid  Fuels 
Supportable  over  a  40-year  Period  from  Avaiiaoie  Coal^nos^r/es 
['Based  upon  alternative  use  of  the  two  processes » 

Capacities  as  estimated  are  not  additive 


Thousands  of  Barrels  per  Day 
Suitable  General  Area  Kyarog  --.rati on  Ccai  op  ;-c 


Macoupin 

Sangamon 

Southeastern  Montgomery 

Perry 

St,.  Clair 

Saline 

Northern  Christian 


Franklin 

Clinton 

Jefferson 

Williamson 


Madison 

Peoria 

Vermilion 

Randolph 

Jackson  Noc  5 

Wayne 

Menard 

Fulton-Knox 

Bureau- Putnam 

Henry  No  0  6 

Bond 

Washington 

Macon 

La  Salle-Grundy 
Logan 


Marion 

Clay 

Southeastern  Grundy 
Northern  Knox 
Marshall 


280 

218 

240 

187 

184 

143 

161 

125 

141 

110 

138 

107 

137 

106 

111 

87 

110 

86 

87 

68 

71 

55 

68 

53 

67 

51 

55 

43 

50 

39 

50 

39 

46 

36 

46 

35 

38 

29 

34 

26 

31 

24 

31 

24 

31 

24 

28 

21 

27 

21 

27 

21 

22 

17 

20 

15 

16 

13 

16 

13 

10 

8 

Total 


2 , 575 


1,844 


31b 


% 
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In  determining  the  order  of  relative  desirability  of  the 
^Suitable  General  Areas  of  Illinois,  the  qualifications  of  each 
Area  are  to  be  judged  not  alone  by  factors  which  may  be  numerically 
evaluated  but  also  on  other  bases  not  directly  reflected  in  costs. 
Examples  of  such  factors  Include  power  availability,  strategic  con¬ 
siderations,  climate,  and  the  like.  Preceding  discussion  has,  how¬ 
ever,  indicated  in  the  case  of  Illinois  that  differences  of  such 
nature  between  the  several  Areas  are  minor  and  relatively  insigni¬ 
ficant. 

Consideration  of  all  the  foregoing  comparisons  has  re¬ 
sulted  in  the  determination  of  orders  of  relative  desirability  of 
the  31  Suitable  General  Areas  in  Illinois,  separately  for  each 
synthetic  liquid  fuels  process,  as  follows: 


Relative  Desirability  of  Illinois  Suitable  General  Areas 


Hydrogenation  Process  _ Coal  Synthine  Process 


Order 

Area  Name 

Area 

No. 

Order 

Area  Name 

Area 

No. 

1 

Peoria 

7 

1 

Peoria 

7 

2 

Perry 

27 

2 

Perry 

27 

3 

Northern  Knox 

5 

3 

Randolph 

26 

Randolph 

26 

4 

Franklin 

28 

•  5 

Franklin 

28 

5 

Saline 

31 

6 

Saline 

31 

6 

Northern  Christian 

14 

7 

Northern  Christian 

14 

7 

Macoupin 

16 

Q 

Macoupin 

16 

8 

Williamson 

30 

9 

Williamson 

30 

9 

Northern  Knox 

5 

10 

Southeastern 

10 

Southeastern 

Montomgery 

15 

Montomery 

15 

11 

St.  Clair 

25 

11 

St.  Clair 

25 

12 

Jefferson 

23 

12 

Jefferson 

23 

13 

Logan 

10 

13 

Logan 

10 

14 

Menard 

12 

14 

Menard 

12 

15 

Sangamon 

13 

15 

Sangamon 

13 

16 

Macon 

11 

16 

Macon 

11 

17 

Washington 

24 

17 

Washington 

24 

18 

Madison 

17 

18 

Madison 

17 

19 

Bond 

18 

19 

Bond 

18 

20 

Jackson  No.  5 

29 

20 

Jackson  Noe  5 

29 

21 

Marion 

20 

21 

Marion 

20 

22 

Henry  No .  6 

4 

22 

Clinton 

19 

23 

Clinton 

19 

23 

Vermilion 

9 

24 

Vermilion 

9 

24 

Henry  No .  6 

4 

25 

Fulton-Knox 

8 

25 

Fulton-Knox 

8 

26 

Wayne 

22 

26 

Wayne 

22 

27 

Marshall 

6 

27 

Marshall 

6 

28 

Clay 

21 

28 

Clay 

21 

^29 

Southeastern  Grundy 

1 

29 

Southeastern  Grundy 

1 

30 

La  Salle -Grundy 

2 

30 

La  Salle -Grundy 

2 

31 

Bureau -Putnam 

3 

31 

Bureau- Putnam 

3 
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CONCLUSIONS 


,  . .  Conclusions  drawn  from  this  investigation  and  the  de- 

termination  of  Suitable  General  Areas  in  Illinois  for  the  production 
°*  synthetic  liquid  fuels  are  based  upon  presently  available  in¬ 
formation.  at  should  also  be  noted  that  the  determination  of  the 
relative  desirability  for  Suitable  General  Areas  within  a 
s^ate  sucn  as  Illinois  does  not  at  this  stage: 

(a)  Constitute  or  propose  a  program  for  development; 

(b)  Imply  any  relationship  .to  Suitable  General  Areas  In 

Ooher  states;  nor 

(c)  Rex lect  any  allowance  for  new  developments  and 

additional  future  information  which  can  be  neither 
foreseen  nor  predicted. 

Subject  to  such  reservations,  the  following  malor  con- 
elusions  are  developed  from  this  investigation  and  rfpwt?  . 

1*  Availaole  information  indicated  no  reserves  of 

natural  gas  or  oil  shale  in  Illinois  adequate 
for  synthetic  liquid  fuels  production.  Coal  is 
the  oniy  raw  material  meeting  the  qualifications 
of  the  survey. 


2. 


The  31  Suitable  General  Areas  in  Illinois  have  the 
i ol±owing  orders  of  relative  desirability  for 
initial  unit  plants,  ba,sed  mainly  on  total  cost 
per  oarrel  of  products ,  * exclusive  of  return,  for 
tne  hydrogenation  and  coal  synthine  orocesses, 
respectively.  The  number  of  the  General  Area  is 
shown  in  parenthesis  following  its  name. 


Hydrogenation 

Peoria  (7 
Perry  (27 
Northern  Knox 
Randolph  ( 26 
Franklin  (28 


1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 


(5) 


(14) 


Saline  (31) 

Northern  Christian 
Macoupin  (16) 

Williamson  (30) 

Southeastern  Montgomery (15) 
St.  Clair  (25' 

Jefferson  (2.3 
Logan  (10) 

Menard  (12) 

Sangamon  (13) 


16. 

17. 

IS. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 . 

31. 


Macon  (ll) 
Washington  (24) 
Madison  (17) 

Bond  (18) 

Jackson  No.  5(29) 
Marion  (20) 

Henry  No.  6  (4) 
Clinton  (19) 
Vermillion  (9) 
Fulton-Knox  (8) 
Wayne  (22) 

Marshall  (6) 

Clay  (21) 
Southeastern 
Grundy  ( 1 ) 

La  Salle -Grundy (2) 
Bureau- Putnam  (3) 


1 
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Coal  Synthine 


1.  Peoria 

2.  Perry  (; 

3.  Randolph  (26) 

4.  Franklin  (28) 

5.  Saline  (31) 

6.  Northern  Christian  (14) 

7.  Macoupin  (16) 

8.  Williamson  (30) 

9.  Northern  Knox  (5) 

10.  Southeastern 


16.  Macon  (ll) 

17.  Washington  (24) 

18.  Madison  (17) 

19.  Eond  (18) 

20.  Jackson  No.  5  (29) 

21.  Marlon  (20) 

22.  Clinton  (19) 

23.  Vermilion  (9) 

24.  Henry  No.  6  (4) 

25.  Fulton-Knox  (8) 

26.  Wayne  (22) 

27.  Marshall  (6) 

28.  Clay  (21) 

29.  Southeastern 


Montgomery  (15) 

11.  St.  Clair 

12.  Jefferson 

13.  Logan  (10) 


14.  Menard  (12) 

15.  Sangamon  (13) 


30.  La  Salle -Grundy  (2) 

31.  Bureau -Putnam  (3) 


Grundy  ( 1 ) 


3.  Coal  deposits  occur  in  84  counties  of  central  and 

southern  Illinois,  underlying  an  area  of  approxi¬ 
mately  36,800  square  miles.  The  total  recoverable 
coal  reserves  considered  for  synthetic  liquid  fuels 
manufacture,  have  been  estimated  as  of  January  1,  1950, 
at  24,867,174,000  tons  according  to  the  specifications 
and  procedures  established  for  this  survey.  Of  this 
tonnage,  17,234,643,000  tons  (69.3  percent)  are  in 
Bed  No.  6  and  6,794,206,000  tons  (27.3  percent)  are 
in  Bed  No.  5. 

4.  Of  the  total  recoverable  coal  reserves  considered, 

301,870,000  tons  or  1.2  percent  are  estimated  to  be 
suitable  for  strip  mining. 

5.  The  recoverable  coal  reserves  of  Illinois  are  distributed 

by  counties  as  follows,  in  total  and  as  contained  with¬ 
in  General  Areas  of  Coal  Availability? 


3i9 


•• 
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Estimated  Recoverable  Coal  Reserves 
Considered  for  Synthetic  Liquid  Fuels  Manufacture 

_ _  by  Counties  (a) 

Tas  of  January  1,  f§50') 


County 

Will 

Grundy 

La  Salle 

Bureau 

Henry 

Putnam 

Kankakee 

Livingston 

Marshall 

Stark 

Knox 

Peoria 

McLean 

Tazewell 

Fulton 

Vermilion 

Logan 

Schuyler 

Menard 

Macon 

Sangamon 

Christian 

Shelby 

Edgar 

Montgomery 

Macoupin 

Greene 

Jersey 

Jasper 

Effingham 

Fayette 

Bond 

Madison 

Lawrence 

Richland 

Clay 

Marion 

Clinton 

St.  Clair 

Wabash 

Edwards 

Wayne 

Jefferson 

Washington 


Total  Reserves  (b) 


of  Tons 

2,027 

171,804 

168,422 

99,285 

106,577 

83,248 

26,688 

5,322 

97,408 

69,555 

176,892 

453,076 

4,392 

39,340 

249,193 

360,419 

442,280 

56,352 

457,033 

258,120 

1,799,404 

1,399,817 

529,071 

207,749 

1,586,804 

1,366,895 

6,849 

19,569 

1,250 

7,521 

860,567 

1,048,569 

681,450 

4,801 

1,944 

374,935 

140,023 

1,298,075 

935,370 

12,443 

3,399 

922,189 

1,021,935 

691,928 


Satisfactory  Reserves 


Percent 

Thousands 

Percent 

of  Total 

of  Tons 

of  Total 

0.01# 

2,027 

0.01# 

.69 

171,804 

.76 

.68 

160,732 

.71 

.40 

99,285 

.44 

.43 

98,760 

.44 

.33 

83,248 

.37 

.11 

26,688 

.12 

.02 

5,322 

.02 

.39 

61,139 

.27 

.28 

69 , 555 

.31 

.71 

170,885 

.76 

1.82 

453,076 

2.01 

.02 

.. 

.16 

— 

1.00 

249,193 

1.11 

1.45 

360,419 

1.60 

1.78 

442,280 

1.97 

.23 

— 

1.84 

457,033 

2 . 05 

1.04 

258,120 

1.15 

7.23 

1,799,404 

8.00 

5.63 

1,384,985 

6.16 

2.13 

529,071 

2.35 

.83 

— 

6.38 

1 , 536 ,866 

6.83 

5.50 

1,332,788 

5.92 

.03 

— 

.08 

— 

.01 

1,250 

.01 

.03 

7,521 

.  03 

3.46 

854,626 

3 . 80 

4.22 

1,046,026 

4.65 

2.74 

681,450 

3 . 03 

.02 

— 

.01 

1 , 944 

.01 

1.51 

374,935 

1.67 

.56 

139,100 

.62 

5.22 

1,291,965 

5.74 

3.76 

919,120 

4.09 

.05 

— 

.01 

3,399 

.02 

3.71 

922,189 

4.10 

4.11 

1,009,169 

4.49 

2.78 

679,239 

3.02 
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Estimated  Recoverable  Coal  Reserves 
Considered  for  Synthetic  Liquid  Fuels  Manufacture 

by  Counties  (a) 


(As  of  January  I 

(Concluded) 

Total  Reserves  (3) 

,  19o0j 

Satisfactory  Reserves 
Within  the  General  Area 

Thousands 

Percent 

Thousands 

Percent 

County 

of  Tons 

of  Total  . 

x  of  Tons 

of  Tota 

White 

'  '236,833 

1.19# 

. 

Hamilton 

1,473,142 

5.92 

- 

- 

Franklin 

1,118,833 

4. 50 

1,102,191 

4.30# 

Perry 

1,070, 101 

4.30 

1,070,101 

4.76 

Randolph 

325,119 

1.31 

325,119 

1.44 

Gallatin 

566,479 

2.28 

549,704 

2.44 

Saline 

1,118,336 

4.50 

1,114,348 

4.96 

Williamson 

545,239 

2.19 

545,239 

2.42 

Jackson 

103,102 

.41 

103,102 

.46 

Total 

24,867,174 

100.00# 

22,495,017 

100.00# 

Note:  (A)  Based  on  the  specifications  and  procedures 
established  for  this  survey. 

(B)  Before  elimination  of  tonnage  in  unsatisfac¬ 
tory  areas . 

6.  The  recoverable  coal  reserves  of  Illinois  are  distributed 
by  beds  as  follows,  in  total  and  as  contained  within 
General  Areas  of  Coal  Availability: 


Estimated  Recoverable  Coal  Reserves 
Considered  for  Synthetic  Liquid  Fuels  Manufacture, 
_ by  Beds _  _ 


( As  of  January 

Total  Reserves  (a) 

T7"rs5cjj“ 

Satlsfacto 
Within  the 

ry  Reserves 
General  Areas 

Thousands 

Percent 

Thousands 

Percent 

Coal  Bed 

of  Toxis 

of  Total 

of  Tons 

of  Total 

Davis  & 
Willis 

7,545 

0 . 03# 

No.  2 

568,643 

2.29 

560,826 

2.49# 

No.  5 

6,794,206 

27.32 

5,778,343 

25.63 

No.  6 

17,234,643 

69.31 

15,929, 980, 

70.82 

No.  7 

262,137 

1 . 05 

225,868 

1.00 

Total 

24, 867, 174(A) 

100. 00# 

22,495,017 

100.00# 

Note:  (A)  Before  elimination  of  tonnage  in 
unsatisfactory  areas. 
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7.  The  total  coal  reserves  within  the  31  Suitable 
General  Areas  of  Illinois  and  the  amounts 
available  after  elimination  of  secondary 
reserves  in  excess  of  primary  reserves  are 
estimated  to  be: 


Estimated  Coal  Reserves  Available  for 
Synthetic  Liquid  Fuels  Manufacture  in  the 
31  General  Areas  After  the  Elimination  of 


Excess  Secondary  Reserves  (A) 

(As  of  January 

1,  1950) 

Satisfactory  Reserves 

Within  the  General 

.  Areas (B) 

Available 

Reserves 

Suitable 

Thousands 

Percent 

Thousands 

Percent 

General  Area 

of  Tons 

of  Total 

of  Tons 

of  Total 

Macoupin 

1,866,874 

8.30$ 

1,866,874 

12.16$ 

Sangamon 

1,799,404 

8.00 

1,612,940 

10.50 

Southeastern 

t  \ 

Montgomery 

2,513,364 

11.17 

1,220,676 

7.95 

Perry 

1,048,692 

4.66 

1,022,846 

6 . 66 

St.  Clair 

919,120 

4.09 

919,120 

5.98 

Northern  Christian  1,287,199 

5.72 

899,764 

5.86 

Saline 

1,664,652 

7.40 

801,624 

5.22 

Clinton 

1,291,965 

5.74 

726,830 

4.73 

Franklin 

1,015,719 

4.51 

673,788 

4.39 

Jefferson 

1,009,169 

4.49 

519,496 

3.38 

Madison 

681,450 

3.03 

450,006 

2.93 

Peoria 

453,076 

2.01 

443,432 

2.89 

Williamson 

450,014 

2.00 

424,470 

2.76 

Vermilion 

360,419 

1.60 

360,419 

2.35 

Randolph 

325,119 

1.45 

325,119 

2.12 

Jackson  No.  5 

306,208 

1.36 

306,208 

1.99 

Menard 

457,033 

2.03 

303,476 

1.98 

Wayne 

925,588 

4.11 

289,496 

1.89 

Fulton-Knox 

306,104 

1.36 

259,500 

1.69 

Bureau- Putnam 

219,805 

.98 

219,805 

1.43 

Henry  No .  6 

217,734 

.97 

217,734 

1.42 

Bond 

1,046,026 

4.65 

207,712 

1.35 

Washington 

679,239 

3.02 

204,296 

1.33 

Macon 

229,019 

1.02 

184,654 

1.20 

Logan 

442,280 

1.97 

179,544 

'  1.17 

La  Salle -Grundy 

172,265 

.77 

172,265 

1.12 

Marion 

139,100 

.62 

139,100 

.91 

Clay 

385,650 

1.71 

123,022 

.80 

Northern  Knox 

113.974 

.51 

113,974 

.74 

Southeastern  Grundy  104,196 

.46 

104,196 

.68 

Marshall 

64,560 

.29 

64,560 

.42 

Total 

22, 495, 017(A) 

100.00$ 

15,356,946 

100.00$ 

£  Note:  (A)  Based  on  the  specifications  and  procedures  established 

for  this  survey. 

(B)  After  elimination  of  coal  in  unsatisfactory  areas. 
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•8.  The  31  Suitable  General  Areas  are  estimated  to  contain 

available  recoverable  coal  in  the  amount  of 
15,356,946,000  tons  after  elimination  of  excess 
secondary  reserves  'which  quantity ,  dependent  upon 
the  conversion  process  used,  is  equivalent  to  a  total 
of  from  26,935,000,000  to  34,631,000,000  barrels  of 
synthetic  liquid  fuels. 

9.  It  is  probable  that  continued  exploration  and  develop¬ 
ment  of  Illinois*  coal  resources  will  result  in  the 
discovery  of  additional  reserves  in  areas  for  which 
there  is  not  now  sufficient  information  to  permit 
the  present  estimation  of  reserves  for  this  survey. 
Information  available  at  the  time  of  this  survey  in¬ 
dicates  that,  after  an  allowance  of  3,267,000,000 
tons  of  coal  for  future  commercial  requirements 
(50  years  production  at  the  1948  rate  of  production 
of  65,340,000  tons  annually),  sufficient  coal  re-_ 
serves  are  available  to  supply,  for  a  40-year  period, 
synthetic  liquid  fuels  capacity  amounting,  as  a  maximum, 
to  2,373,000  barrels  per  day  for  the  hydrogenation 
process  or  1,844,000  barrels  per  day  for  the  coal 
synthine  process.  These  totals  are  subdivided  by 
Suitable  General  Areas  as  follows: 
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Daily  Production  Capacity 

(Thousands  of  Barrels) 


Suitable  General  Area 

Hydro-  Coal 

genation  Synthine 

Macoupin 

280 

218 

Sangamon 

240 

187 

Southeastern  Montgomery 

184 

143 

Perry 

161 

125 

St.  Clair 

141 

110 

Saline 

138 

107 

Northern  Christian 

137 

106 

Franklin 

111 

87 

Clinton 

110 

86 

Jefferson 

87 

68 

Williams on 

71 

55 

Madison 

68 

53 

Peoria 

67 

51 

Vermilion 

55 

43 

Randolph 

50 

39 

Jackson  No .  5 

50 

39 

Wayne 

46 

36 

Menard 

46 

35 

Fulton-Knox 

38 

29 

Bureau- Putnam 

34 

26 

Henry  No.  6 

31 

24 

Bond 

31 

24 

-Washington 

31 

24 

Macon 

28 

21 

La  Salle-Grundy 

27 

21 

Logan 

27 

21 

Marion 

22 

17 

Clay 

20 

15 

Southeastern  Grundy 

16 

13 

Northern  Knox 

16 

13 

Marshall 

10 

8 

Total 

2,373 

1 , 844" 

No  coals  of  Illinois  are  classified  as  not  amenable 
to  hydrogenation,  since  reported  analyses  uni¬ 
formly  show  fixed  carbon  contents  of  less  than 
69  percent  (Maf  basis). 

Cleaning  of  Illinois  coals  as  necessary  to  supply 
merchantable  coal  to  synthetic  liquid  fuels  plant 
would  produce,  per  unit  plant,  approximately" 

1,690  tons  of  mine  refuse  per  working  day  for  a 
hydrogenation  plant  and  approximately  2,173  tons 
for  a  coal  syn thine  plant.  Equivalent  annual 
quantities  of  refuse  would  amount  to  about  270,400 
and  347,680  cubic  yards,  respectively.  No  par¬ 
ticular  disposal  problem  would  be  presented. 
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12 .  Coal3  of  the  Illinois  General  Areas  range  from  high- 
volatile  A  bituminous  to  high-volatile  C  bituminous 
in  rank,  with  heating  values,  as  received,  ranging 
from  9,750  to  12,610  Btu  per  pound.  Moisture, 
ash,  and  sulfur  contents  are: 

Content  of  Selected  Components 

(Mine  Sample,  As -received  Basis) 

Maximum  Minimum 


Moisture 

Ash 

Sulfur 


18.5# 

11.8 

4.9 


4.3  # 
5.1 

1.3 


13.  A  limited  number  of  petrographic  assays  of  Illinois 
coals  all  indicate  a  "bright"  petrographic  type, 
in  which  anthraxylon  and  translucent  attritus 
predominate .  Since  all  of  the  coals  of  the  31  . 
Suitable  General  Areas  are  closely  similar  in 
rank  and  in  appearance  and  chemical  composition 
to  the  coals  on  which  petrographic  assays  were 
made,  no  substantial  differences  are  expected 
in  their  adaptability  to  hydrogenation. 


14. 


Estimated  initial  capital  required  in  Illinois 

for  coal  mines,  each  to  supply  a  single  synthetic 
liquid  fuels  unit  plant,  is  as  follows: 


Initial  Capital  Costs  for  Unit  Plant  Coal  Supply 
in  Thousands  of  Dollars 


(As  of  March  51,  1950) 

Hydrogenation 

Coal  Synthine 

Suitable 

Under- 

Under- 

General  Area 

ground  Strip 

ground  Strip 

Saline 

$5,957 

$  7,659 

Jefferson 

5,972 

7,680 

Jackson  No .  5 

5,979 

7,683 

Franklin 

6,048 

7,776 

Williamson 

6,158 

7,917 

Perry 

6,336  $6,328 

8,148  $8,135 

Southeastern  Grundy 

6,428 

8,264 

Randolph 

'6,484  4,905 

8,340  6,306 

St.  Clair 

6,516 

8,376 

Marshall 

6,649 

8,547 

Logan 

6,656 

8,556 

Madison 

6,656 

8,5o6 

Macoupin 

6,660 

8,564 

Menard 

6,668 

8,572 

Sangamon 

6,712 

8,628 

La  Salle -Grundy 

6,783 

8,723 

Bureau-Putnam 

6,804 

8,749 

Washington 

6,829 

8,778 

Macon 

6,851 

8,811 

Marion 

6,867 

8,828 

Northern  Christian 

6,909 

8,887 

Bond 

6,955 

8,942 

Southeastern  Montgomery 

6,980 

8,975 

Wayne 

7,034 

9,045 

Vermilion 

7,048 

9,064 

Clinton 

7,074 

9,099 

Clay 

7,079 

9,099 

Peoria 

7,185  6,700 

9,241  8,612 

Fulton-Knox 

7,357 

9,464 

Northern  Knox 

7,889  7,012 

10,143  9,016 

Henry  No.  6 

8,010  6,484 

10,296  8,338 
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Coal  production  costs,  exclusive  of  selling  expenses 
and  return  on  investment,  in  the  several  General 
Areas  of  Illinois  are  estimated  to  he: 


Coal  Production  Costs  in  Underground  and  Strip  Mines 
- -  (As  of  Mar  c  h  ~  3 1 ,  1 


Coal  Costs  per  Ton 


Suitable  General  Area 


Underground  Strip 


Macoupin 

Northern  Christian 

Southeastern  Montgomery 

St.  Clair 

Randolph 

Perry 

Franklin 

Logan 

Macon 

Menard 

Sangamon 

Williamson 

Saline 

Madison 

Jefferson 

Bond 

Washington 

Jackson  No .  5 

Peoria 

Fulton-Knox 

Vermilion 

Clinton 

Marion 

Henry  No .  6 

Northern  Knox 

Southeastern  Grundy 

La  Salle -Grundy 

Bureau-Putnam 

Marshall 

Clay 

Wayne 


$  3.23 
3.24 
3 . 24 
3.39 
3.39 
3.39 

3.39 
3.58 
3.58 
3.58 
3.58 
3 . 58 
3.58 
3.81 
3.81 
3.83 
3.83 

4.40 
4.44 
4 .44 
4.44 
4 .44 
4.44 
4.46 

4.46 

5.46 
5.48 
5.48 
5.48 
5.51 
5.51 


$  2.58 
2.95 


2.68 


2.91 

2.68 


The  production  costs  of  coal  per  barrel  of  products 
— in  synthetic  liquid  fuels  unit  plants  are  esti¬ 
mated  to  be: 
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Production  Cost  of  Coal  per  Barrel  of  Products 

(As  of  March  31,  l"S 50 ) 


Hydrogenation 


Suitable  General  Area 

Ja) 


Coal  Synthine 


Cost 

Suitable  General  Area 

Cost 

$1.23 

Peoria 

$1.58 

1.28 

Perry 

1.64 

1.30 

Randolph 

1.75 

1.32 

Franklin 

1.81 

1.40 

Saline 

1.83 

1.42 

Northern  Christian 

1 . 88 

1.46 

Williamson 

1.89 

1.47 

Southeastern  Montgomery 

1.90 

1.47 

Macoupin 

1.90 

1.48 

Northern  Knox 

1.91 

1.51 

St.  Clair 

1.95 

1.56 

Jefferson 

2.00 

1.63 

Logan 

2.10 

1.63 

Menard 

2.10 

1.64 

Macon 

2.11 

1.65 

Sangamon 

2.12 

1.71 

Washington 

2.19 

1.74 

Madison 

2.23 

1.74 

Bond 

2.23 

1.85 

Jackson  No.  5 

2.38 

1.94 

Marion 

2.50 

1.97 

Vermilion 

2.56 

1.99 

Clinton 

2.57 

2.00 

Henry  No.  6 

2.59 

2.08 

Fulton-Knox 

2.68 

2.36 

Wayne 

3.03 

2.37 

Clay 

3.05 

2.38 

Marshall 

3.06 

2.40 

Southeastern  Grundy 

3.09  ' 

2  o  43 

La  Salle -Grundy 

3.12 

2.43 

Bureau-Putnam 

3 . 13 

$1.41 

Perry 

(c) 

1.67 

Peoria 

$2.49 

$1.47 

Perry 

$1.89 

1.51 

Randolph 

1.94 

2.03 

Peoria 

2.61 

2.14 

Northern  Knox 

2.76 

2.18 

Henry  No.  6 

2.80 

h  Area 

,  based  on  proportion  of 

under- 

One  Unit  Plant: 

Peoria 
Perry 

Northern  Knox 
Randolph 
Franklin 
Saline 

Northern  Christian 
Macoupin 
Williamson 

Southeastern  Montgomery 
St.  Clair 
Jefferson 
Logan 
Menard 
Macon 
Sangamon 
Washington 
Madison 
Bond 

Jackson  No.  5 
Marion 

^  Henry  No.  6 
™  Vermilion 
Clinton 
Fulton-Knox 
Wayne 
Clay 

Marshall 

Southeastern  Grundy 
La  Salle -Grundy 
Bureau-Putnam 

Second  Unit  Plant:  (A) 

Perry 
Peoria 

Additional  Unit  Plants:  (B) 

Perry 
Randolph 
Peoria 

Northern  Knox 
Henry  No.  6 

Note:  (A)  One  unit  plant  in  each  Area 
_ _ _ ground  and  strip  used. 

(B)  Based  on  underground-mined  coal.  Costs  in  the  other  Areas 

not  listed  would  be  the  same  as  for  the  first  unit  plant 
in  those  Areas  which  were  based  on  underground-mined  coal 

(C)  All  underground  coal. 
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17.  Ample  water  resources  exist  for  the  supply  of  sufficient 
synthetic  liquid  fuels  plant  capacity  to  process  all 
available  coal  in  40  years.  Water  conservation  works 
might,  however,  be  required.  The  maximum  water  re¬ 
quirements  are  estimated  at: 


Maximum  Process  and  Domestic  V/ater  Requirements 
for  Complete  Conversion  of  Available  Coal  Reserves 
Over  a  40-year  Period 


Cubic  Feet  per  Second 


Suitable  General  Area  Process  Domestic  Total 


Macoupin 

376 

65 

441 

Sangamon 

323 

56 

379 

Southeastern  Montgomery 

246 

43 

289 

Perry 

216 

37 

253 

St.  Clair 

190 

33 

223 

Saline 

185 

32 

217 

Northern  Christian 

183 

32 

215 

Franklin 

150 

26 

176 

Clinton 

148 

26  ‘ 

174 

Jefferson 

118 

20 

138 

Williamson 

95 

16 

111 

Madison 

91 

16 

107 

Peoria 

88 

15 

103 

Vermilion 

74 

13 

87 

Randolph 

67 

12 

79 

Jackson  No.  5 

67 

12 

79 

Wayne 

62 

11 

73 

Menard 

60 

11 

71 

Fulton-Knox 

50 

9 

59 

Bureau-Putnam 

45 

7 

52 

Henry  No .  6 

42 

7 

49 

Bond 

42 

7 

49 

Washington 

42 

7 

49 

La  Salle -Grundy 

36 

7 

43 

Logan 

36 

7 

43 

Macon 

36 

7 

45 

Marlon 

29 

5 

34 

Clay 

26 

4 

30 

Southeastern  Grundy 

22 

4 

26 

Northern  Knox 

22 

4 

26 

Marshall 

14 

2 

16 

Total 

3,181 

553 

3,734 

329 
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18.  Initial  capital  investment  and  annual  operating 
costs,  exclusive  of  return  on  investment,  re¬ 
quired  for  process  water  supply,  each  to  serve 
a  complete  unit  plant  for  synthetic  liquid 
fuels,  are  estimated  to  he  as  follows  in  the 
31  Suitable  General  Areas  of  Illinois: 


Initial  Capital  Investment  and  Annual  Operating 
Costs  for  Process  Water  Supply 


(As  of  March 

Suitable  General  Area 

'31,'  1950) 

Investment 

Annual 

Operating 

Cost 

La  Salle-Grundy 

$  632,000 

$  75,020 

Bureau-Putnam 

687,000 

83,570 

Peoria 

971,000 

109,210 

Southeastern  Grundy 

1,301,000 

105,310 

Madison 

2,064,000 

146,000 

Marshall 

2,090,000 

163,500 

Saline 

2,556,000 

163,220 

Wayne 

2,603,000 

175,190 

Randolph 

2,705,000 

178,510 

St.  Clair 

2,796,000 

176,620 

Jackson  No.  5 

3,024,000 

189,700 

Perry 

3,037,000 

192,030 

Clinton 

3,595,000 

165,010 

Clay 

3,616,000 

169,920 

Menard 

3,671,000 

201,370 

Logan 

3,783,000 

173,790 

Marion 

3,829,000 

179,150 

Washington 

3,897,000 

181,530 

Sangamon 

3,961,000 

184,270 

Bond 

4,019,000 

193,550 

Northern.  .Knox 

4,068,000 

208,540 

Northern  Christian 

4,165,000 

197,610 

Macoupin 

4,245,000 

207,210 

Williamson 

4,506,000 

275,120 

Fulton-Knox 

4,581,000 

229,970 

Henry  No .  6 

4,664,000 

238,100 

Vermilion 

4,945,000 

236,010 

Jefferson 

4,984,000 

228,900 

Franklin 

5,101,000 

239,070 

Southeastern  Montgomery 

5,226,000 

251,520 

Macon 

6,955,000 

321,710 
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19.  Annual  operating  costs  of  domestic  water  supplies, 

exclusive  of  return  on  investment,  as  shown  in  the 
following  table,  are  not  chargeable  to  plant  oper¬ 
ations  since  it  has  been  assumed  that  these  costs 
would  be  paid  for  by  the  consumers  living  in  the 
plant-cities.  Capital  investments  and  annual 
operating  costs  for  these  domestic  water  sup¬ 
plies  have  been  estimated  as  follows: 


Initial  Capital  Investment  and  Annual  Operating  Costs 
_ for  Domestic  Water  Supply _ _ 

(As  of  March  31,  195G)- 


Suitable  General  Area 

Investment 

Annual 

Operating 

Cost 

La  Salle -Grundy 

$  605,000 

$  57,050 

Bureau- Putnam 

605,000 

57,050 

Peoria 

430,000 

33,200 

Southeastern  Grundy 

605,000 

57,050 

Madison 

574,000 

44,780 

Marshall 

605,000 

57,050 

Saline 

659,000 

47,630 

Wayne 

667,000 

49,710 

Randolph 

685,000 

50,390 

St.  Clair 

701,000 

50,150 

Jackson  No.  5 

741,000 

52,350 

Perry 

743,000 

52,770 

Clinton 

840,000 

48,140 

Clay 

844,000 

48, 7S0 

Menard 

854,000 

54,380 

Logan 

872,000 

49,660 

Marion 

881,000 

50,550 

Washington 

893,000 

50,970 

Sangamon 

903,000 

51,470 

Bond 

913,000 

52,970 

Northern  Knox 

922,000 

55,660 

Northern  Christian 

939,000 

53,730 

Macoupin 

953,000 

55,470 

Williamson 

999,000 

67,230 

Fulton-Knox 

1,011,000 

59 , 350 

Henry  No.  6 

1,026,000 

60,800 

Vermilion 

1,075,000 

60,590 

Jefferson 

1,081,000 

59,150 

Franklin 

1,102,000 

60,960 

Southeastern  Montgomery 

1,124,000 

63,080 

Macon 

1,425,000 

75,190 
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Although  local  utilities  could  "be  expected  to  have 
adequate  power  available  for  plant  construction 
purposes,  plant  operating  power  requirements 

m0re  ec°nomically  provided  by  generating 
i acilities  obtained  from  part  of  the  project. 

The  costs  of  installing  and  operating,  exclusive  of 
return  on  investment,  the  necessary  supplementary 
access  transportation  facilities  for  an  initial 
synthetic  liquid  fuels  unit  plant  in  each  Suit¬ 
able  General  Area  in  Illinois  are  estimated: 

Cost  of  Access  Transportation  Facilities 


Suitable  General  Area 

Randolph 
St.  C lair 
Clinton 
Clay 

La  Salle -Grundy 

Fulton-Knox 

Saline 

Bond 

Perry 

Henry  No.  6 
Peoria 

Northern  Knox 
Wayne 

Jackson  No.  5 

Marion 

Logan 

Vermilion 

Madison 

Williamson 

Franklin 

Menard 

Bureau-Putnam 

Macoupin 

Marshall 

Sangamon 

Jefferson 

Southeastern  Grundy 
Macon 

Northern  Christian 
Washington 

Southeastern  Montgomery 


1,  I960] 

Investment 

Annual 

Cost 

$  0 

$  0 

0 

0 

0 

0 

3,500 

88 

4,000 

100 

5,500 

138 

25,000 

1,250 

31,000 

1,400 

37,000 

1,550 

45,000 

2,125 

46,500 

2,163 

50,000 

2,500 

59,500 

2,863 

62,500 

2,813 

65,000 

1,625 

70,000 

3,500 

76,500 

3,475 

81,500 

3,913 

92,000 

2,300 

93,500 

4,338 

105,000 

4,625 

123,000 

5,000 

160,000 

6,750 

184,000 

8,850 

200,000 

10,000 

226,000 

10,350 

254,000 

12,600 

255,000 

12,125 

297,000 

13,925 

495,000 

23,375 

757,500 

36,125 

iiH 
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22.  The  average  straight-time  hourly  rate,  as  of  March  31, 

1950,  payable  in  a  synthetic  liquid  fuels  unit  plant 
in  Illinois,  is  estimated  at  $1.72.  Should  a  second 
unit  plant  be  introduced  within  about  50  miles  of  the 
first  plant  it  is  possible  that  sufficient  labor  may 
not  be  available  locally  to  staff  such  a  plant  and 
might  necessitate  increasing  labor  rates  in  order  to 
attract  workers  from  a  distance. 

23.  On  an  average  for  the  31  Suitable  General  Areas  of 

.  Illinois,  the  necessary  plant-city  for  an  initial 
unit  synthetic  liquid  fuels  plant  would  be  expected 
to  accomodate  6,725  persons  for  a  hydrogenation 
project  or  7,801  persons  for  a  coal  synthine  project. 
The  corresponding  initial  investment  required  for 
housing  and  community  development  would  be  $26,401,297 
or  $30,627,429,  respectively,  exclusive  of  domestic 
water  supply. 

24.  The  value  of  commercial  facilities  (assumed  to  be 

self-supporting)  and  of  one-half  of  the  dwelling 
units  in  the  plant-city  (assumed  to  be  sold)  plus  a 
proportionate  share  of  the  cost  of  land  and  utilities 
is  estimated  at  $14,871,869  for  a  hydrogenation  unit 
project  and  $17,252,350  for  a  coal  synthine  unit 
project.  The  remaining  net  investments  in  rental 
housing  and  plant-city  development  would  therefore 
be  $11,529,428  and  $13,375,079,  respectively. 

25.  From  the  standpoint  of  motor  fuel,  the  annual  consump¬ 

tion  (exclusive  of  aviation  and  military  use)  in 
Illinois,  Wisconsin,  and  Minnesota  for  1948  and  as 
estimated  for  1975  follows: 

Annual  Motor  Fuel  Consumption 
in  Illinois  Marketing  Territory 

(Millions  of  Barrels") 


Territory 

1948 

1975 

Illinois 

47.67 

80.00 

Wisconsin 

20.77 

31.38 

Minnesota 

19.55 

30.86 

Total  Illinois 
Marketing 
Territory 

87.99 

142.24 

Equivalent  Number 
of  Unit  Synthetic 
Liquid  Fuels  Plants 
(Gasoline  Output)  32 


52 
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26.  The  proportion  of  various  liquid  fuel  products 

specified  for  plants  considered  in  this  survey 
differs  importantly  from  the  distribution  of 
actual  product  consumption  in  Illinois, 

Wisconsin,  and  Minnesota.  At  such  time  as 
large-scale  development  would  be  required,  syn¬ 
thetic  liquid  fuels  plants  undoubtedly  would  be 
designed,  since  the  processes  are  to  a  consider¬ 
able  extent  flexible,  to  conform  to  the  then 
existing  demand  pattern. 

27.  Liquid  fuel  requirements  in  Illinois  are  eco¬ 

nomically  supplied  by. petroleum  products  at 
refinery  prices  as  of  June  1,  1950,  of  $4,314 
and  $4,614  per' barrel,  respectively,  for  the  fuel 
product  distributions  specified  for  hydrogena¬ 
tion  and  coal  synthine  plants . 

28.  When -synthetic  liquid  fuels  are  required,  plants 

in  the  Illinois  Suitable  General  Areas  would 
be  well -located  for  the  distribution  of  their 
products  within  the  defined-  marketing  territory. 

29.  No  unusual  methods  would  be  required  in  Illinois 

for  the  inoffensive  disposal  of  solid  and 
gaseous  wastes  of  synthetic  liquid  fuels  plants. 

30.  The  treatment  of  liquid  wastes,  before  disposal, 

to  meet  any  anticipated  requirements  is  feasible 
at  costs  within  allowances  therefor  made  in  the 
general  process  plant  estimates. 

31.  Disposal  of  solid  wastes  from  synthetic  liquid 

fuels  plants  in  Illinois  is  estimated  to  in¬ 
volve  the  following  capital  investments  and 
daily  operating  costs  (before  return  on  invest¬ 
ment)  in  the  several  Suitable  General  Areas  of 
Illinois,  assuming  that  fly-ash  removal  from 
stack  gases  is  not  required: 


r 
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Estimated  Costs  of  Solid  Waste  Disposal 

(As  of  March  31,  1950) 


Suitable  General  Area 

Hydrogenation  Process: 
Southeastern  Grundy 
La  Salle -Grundy 
Marshall 
Jefferson 
Franklin 
Bureau-Putnam 
Saline 
Williamson 
Menard 
Wayne 
Perry 
Macoupin 
Vermilion 
Jackson  No.  5 
Southeastern  Montgomery 
Madison 
Peoria 
Macon 

Northern  Christian 

Clay 

Clinton 

Sangamon 

Marion 

Bond 

Logan 

St.  Clair 

Randolph 

Northern  Knox 

Fulton-Knox 

Henry  No .  6 

Washington 


Investment 

(Thousands) 

Operating 

Cost 

(Per  Day) 

$415 

$224 

443 

251 

448 

256 

458 

268 

459 

269 

460 

270 

473 

283 

479 

289 

479 

289 

480 

290 

484 

294 

488 

293 

489 

299 

493 

303 

494 

304 

494 

304 

495 

305 

495 

305 

496 

305 

496 

305 

497 

306 

499  . 

308 

500 

509 

502 

310 

506 

314 

506 

514 

508 

316 

510 

317 

511 

318 

512 

319 

514 

321 

335 
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Estimated  Costs  of  Solid  Waste  Disposal 
(As  of  March  31,  19507 
(Concluded) 


Operating 


Suitable  General  Area 

Investment 

(Thousands) 

Cost 

(Per  Day) 

Coal  Synthine  Process: 
Southeastern  Grundy 

$622 

$403 

La  Salle-Grundy 

686 

443 

Marshall 

693 

446 

Jefferson 

734 

472 

Franklin 

738 

474 

Bureau-Putnam 

743 

476 

Saline 

774 

493 

Williamson 

804 

509 

Menard  .  - 

805 

510 

Wayne 

809 

511 

Perry 

820 

518 

Vermilion 

836 

526 

Macoupin 

837 

526 

Jackson  No.  5 

849 

533 

Southeastern  Montgomery 

855 

535 

Madison 

855 

535 

Peoria  . 

857 

537 

Macon 

858 

537 

Clay 

859 

538 

Northern  Christian 

860 

538 

Clinton 

866 

541 

Sangamon 

871 

543 

Marion 

872 

545 

Bond 

879 

548 

St.  Clair 

889 

553 

Logan 

891 

554 

Randolph 

901 

559 

Northern  Knox 

906 

560 

Fulton-Knox 

908 

561 

Henry  No.  6 

913 

565 

Washington 

922 

568 

32.  Typical  synthetic  liquid  fuels  unit  plants  in 

Illinois  (represented  by  the  Southeastern  Grundy 
General  Area)  would  involve  investments  as 
follows : 
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Estimated  Initial  Investment  for  a 

Typical  Plant 

(As  of 

March  31,  1950) 

Hydrogenation 

Coal  Syr. thine 

Plant  Erection  Co3t 
Interest  during 

$  91,096,000 

$81,805,000 

Construction 

3,416,000 

2,455,000 

Depreciable 

Investment 

$  94,512,000 

$84,260,000 

Operating  Capital 

5,522,000 

5,851,000 

Total  Investment 

$100,034,000 

$90,111,000 

Typical  synthetic  liquid  fuels  unit  plants  in  Illinois 
(represented  by  the  Southeastern  Grundy  General 
Area)  would  incur  daily  operating  costs,  exclusive 
of  return  on  investment,  as  follows: 


Estimated  Daily  Operating  Costs  of  a  Typical  Plant 
_ Exclusive  of  Return  on  Investment 


(As  of  March 

31,  1950) 

Processing  Costs 

Hydrogenation 

Coal 

Syn thine 

Direct  Materials 

Water 

Other  Direct  Costs 

$25,333 

289 

13,395 

$32,104 

289 

12,644 

Direct  Costs 

$39,017 

$45,037 

Indirect  Wages  and  Salaries 
Other  Indirect  Costs 

$  2,881 
3,289 

$  2,910 
2,909 

Indirect  Costs 

$  6,170 

$  5,819 

Taxes  and  Insurance 
Depreciation 

$  2,589 
17,262 

$  2,308 
15,390 

Fixed  Costs 

$19,851 

$17,698 

Total  Costs,  Exclusive  of 
Return  on  Investment 

$65,038 

$68,554 

Less  Coal  and  Make-up  Water 

24,329 

31,193 

Other  Processing  Costs 

$40,709 

$37,361 

o4 .  Development  of  a  synthetic  liquid  fuels  industry  in 

Illinois  could  be  planned ^to  conform  with  presently 
published  policies  of  the  National  Security  Resources 
Board  with  respect  to  strategic  considerations. 


337 


. 


..JuWMf 


35 


rz  •z 

sJsJ 


8 


•  In  the  31  Suitable  General  Areas  or  Illinois,  the 
net  capital  required  for  the  complete  installa¬ 
tion  of  a  synthetic  liquid  fuels  unit  project, 
including  the  manufacturing  plant,  process  water 
supply,  rental  housing,  and  mine  and  other  inci¬ 
dental  facilities,  but  exclusive  of  commercial 
facilities  and  domestic  water  supply  for  the 
plant-city  (assumed  to  be  self-supporting)  and 
of  one-half  of  the  dwelling  units  (assumed  to  be 
sold),  is  estimated  as  follows: 


Estimated  Initial  Net  Capital  Required  for 
Synthetic  Liquid  Fuels  Projects  in  Illinois  (A) 

“(As  of  March  51,  1950)  - * — 

Initial  Net  Capital  (a) 

Suitable  General  Area  Hydrogenation  Coal  Synthine 


One  Unit  Plant:  (B) 
Peoria  (c) 

La  Salle -Grundy 
Randolph 
Bureau- Putnam 
Saline 

Southeastern  Grundy 

Madison 

Perry  (c) 

Jackson  No.  5 

St.  Clair 

Marshall 

Wayne 

Menard 

Logan 

Williamson 

Sangamon 

Northern  Knox 

Macoupin 

Clinton 

Marion 

Franklin 

Jefferson 

Bond 

Northern  Christian 
Clay 

Washington 
Fulton-Knox 
Vermilion 
Henry  No .  6 

Southeastern  Montgomery 
Macon 


$118,889,000 

119,436,000 

119,644,000 

119,655,000 

119,845,000 

119,961,000 

120,366,000 

120,619,000 

120,719,000 

120,726,000 

120,927,000 

121,729,000 

121,933,000 

122,020,000 

122,133,000 

122,391,000 

122,408,000 

122,446,000 

122,452,000 

122,504,000 

122,546,000 

122,598,000 

122,599,000 

122,750,000 

122,764,000 

122,800,000 

123,813,000 

123,856,000 

124,091,000 

124,366,000 

125,607,000 


$112,833,000 

113,548,000 

113,619,000 

113,814,000 

113,559,000 

113,927,000 

114,407,000 

114,443,000 

114,531,000 

114,700,000 

114,933,000 

115,934,000 

115,921,000 

116,062,000 

115,939,000 

116,439,000 

116,929,000 

116,422,000 

116,684,000 

116,661,000 

116,260,000 

116,322,000 

116,743,000 

116,813,000 

117,065,000 

116,930,000 

118,178,000 

118,056,000 

118,653,000 

118,446,000 

119,689,000 


» 
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Estimated  Initial  Net  Capital  Required  fcr 


Synthetic  Liquid  Fuels  Projects  in  Illinois  (A) 

(As  of"  March  31/  I9o0y> 

(Concluded) 


Initial  Net  Capital  (A) 


Suitable  General  Area 


Second  Unit  Plant:  (B) 
Perry 
Peoria 


(D) 

$114,072,000 


Additional  Unit  Plants:  (E) 
Perry 
Randolph 
Peoria 

Northern  Knox 
Henry  No .  6 


Note:  (a)  Exclusive  commercial  facilities  and  domestic 


water  supply  for  the  plant-city  assumed  as 


■he  dwelling 


self-supporting  and  one -half 
units  assumed  as  sold  to  emp 


(B)  Based  on  one  unit  plant  in  each  Area  using 


strip  coal  as  far  as  available  and  under¬ 
ground-mined  coal  to  complete  the  40-year 
fuel  requirement. 


(C)  All  strip  coal. 

(D)  All  underground “SiLned  coal. 

(E)  Based  on  underground-mined  coal.  Costs  in 

the  other  Areas  not  listed  would  be  the 
same  as  .for  the  first  unit  plant  in  those 
Areas  which  were  based  on  underground- 
mined  coal. 


36.  Operating  costs  of  synthetic  liquid  fuels  unit  projects 


in  Illinois  in  dollars  per  barrel  of  products,  exclu¬ 
sive  of  return  on  investment,  are  estimated  as  follows 
for  the  two  processes  considered  in  this  survey: 
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Estimated  Operating  Costs  in  Dollars  per  Barrel  of 
All  Products,  Exclusive  of  Return  on  Investment 

(As  of  March"  31 ,  l OcTCTJ 


Suitable  General  Area 

Type  of 
Coal  Mining 
(A) 

Cost  per  Barrel 
of  Products  (A) 
"Hydro-  Coal 

genation  Synthine 

One  Unit  Plant: 

Peoria  (B) 

s 

$5,361 

$5,401 

Perry  (B) 

s 

5.432 

5.485 

Northern  Knox  (B) 

s-u 

5.458 

5.758 

Randolph  (B) 

s-u 

5.476 

5 .595 

Franklin 

u 

5 . 569 

5.655 

Saline 

u 

5.569 

5.663 

Northern  Christian 

u 

5.620 

5.726 

Macoupin 

u 

5.633 

5.742 

Williamson 

u 

5.649 

5.757 

Southeastern  Montgomery 

u 

5.656 

5.765 

St.  Clair 

u 

5.664 

5.785 

Jefferson 

u 

5.722 

5 .853 

Logan 

u 

5.783 

5.938 

Menard 

u 

5.791 

5.945 

S  angamon 

u 

5.801 

5.959 

Macon 

u 

5.832 

5.989 

Washington 

u 

5.865 

6.042 

Madison 

u 

5.879 

6.063 

Bond 

u 

5.893 

6.078 

Jackson  No.  5 

u 

6.002 

6.217 

Marion 

u 

6.094 

6.338 

Henry  No.  6  (B) 

s-u 

6.140 

6.448 

Clinton 

u 

6.148 

6.409 

Vermilion 

u 

6.161 

6.419 

Fulton-Knox 

u 

6.248 

6.532 

Wayne 

u 

6.509 

6.870 

Marshall 

u 

6.520 

6.883 

Clay 

u 

6 . 523 

6.890 

Southeastern  Grundy 

u 

6.530 

6.899 

La  Salle-Grundy 

u 

6.542 

6.920 

Bureau-Putnam 

u 

6.554 

6.935 

Second  Unit  Plant:  (C) 

Perry 

s-u 

$5,566 

CD) 

Peoria 

s-u 

5.803 

$6,305 

34o 
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Estimated  Operating  Costs  in  Dollars  per  Barrel  of 
All  Products,  Exclusive  of  Return  on  Investment 

(As  of  March  31",  1950 )— 

(Concluded) 


Cost  per  Barrel 
Type  of  of  Products  (a) 


Suitable 

General  Area 

Coal  Mining 
(A) 

Hydro¬ 

genation 

Coal 

Synthine 

Additional 

Unit  Plants: 

(C) 

Perry 

u 

$5,624 

$5,733 

Randolph 

u 

5.657 

5.777 

Peoria 

u 

6.164 

6.434 

Northern 

Knox 

u 

6.304 

6 . 605 

Henry  No, 

.  6 

u 

6.343 

6 . 65o 

Note:  (A) 

S-U  is  strip 

and  underground  mining; 

U  is  under 

ground-mined  coal  only;  S 

is  strip- 

mined  coal 

only . 

(B)  These  General  Areas  contain  some. coal  reserves 

recoverable  by  strip  operations .  Capacity  in 
excess  of  one  plant  for  a  period  of  40  years 
would  require  the  use  of  higher  cost  under¬ 
ground-mined  coal . 

(C)  These  costs  obtained  by  adjustment  of  costs 

in  first  unit  plants  for  the  higher  price 
of  underground-mined  coal. 

(D)  All  underground  coal. 

37.  The  amounts  required  to  yield  1  percent  gross  return  on 
the  net  initial  investment  are  estimated  as  follows: 

Amount  of  Each  1  Percent  Gross  Return 
On  Initial  Net  Investment  in  Plant  and  Facilities  , 

In  Dollars  per  Barrel  of  Products _ 

(As  of  March  51,  1930} 


Type  of 

Coal  Mining  Hydro-  Coal 


Suitable  General  Area 

First  Unit  Plant: 

Peoria  (B) 

Perry  (B) 

Northern  Knox  (B) 
Randolph  (B) 

Franklin 

Saline 

Northern  Christian 
Macoupin 


(A) 

genation 

Synthine 

s 

$0,326 

$0,309 

s 

.331  \ 

.314 

S-U 

.356 

.321 

S-U 

.328 

.311 

u 

.336 

.319 

u 

.329 

.311 

u 

.337 

.320 

u 

.336 

.319 

■ 


Amount  of  Each  1  Percent  Gross  Return 
On  Initial  Net  Investment  in  Plant  and  Facilities 
_ In  Dollars  per  Barrel  of  Products _ 

(As  of  March  51.  19o0 ) 

(Cone luded) 

Type  of 

Coal  Mining  Hydro-  Coal 


Suitable  General  Area 

genation 

Synthine 

First  Unit  Plant:  (Concluded) 

Williamson 

u 

$0,335 

$0,318 

Southeastern  Montgomery 

U 

.341 

.325 

St.  Clair 

U 

.331 

.314 

Jefferson 

U 

.336 

.319 

Logan 

U 

.335 

.318 

Menard 

U 

.334 

.318 

Sangamon 

U 

.336 

.319 

Macon 

U 

.344 

.328 

Washington 

U 

.337 

.321 

Madison 

U 

.330 

.314 

Bond 

U 

.336 

.320 

Jackson  No.  5 

u 

.331 

.314 

Marion 

u 

.336 

.320 

Henry  No.  6-  (B) 

s-u 

.340 

.325 

Clinton 

u 

.336 

.3-20 

Vermilion 

u 

.340 

.324 

Fulton-Knox 

u 

.339 

.324 

Wayne 

u 

.334 

.318 

Marshall 

u 

.  332 

.315 

Clay 

u 

.337 

.321 

Southeastern  Grundy 

u 

.329 

.312 

La  Salle-Grundy 

u 

.327 

.311 

Bureau -Putnam 

u 

.328 

.312 

Second  Unit  Plant:  (C) 

Perry 

s-u 

$0,331 

(D) 

Peoria 

s-u 

.328 

$0,313 

Additional  Unit  Plants:  (C) 

Peoria 

u 

$0,329 

$0,313 

Randolph 

u 

.330 

.314 

Perry 

u 

.331 

.314 

Northern  Knox 

u 

.340 

.325 

Henry  No .  6 

u 

.342 

.327 

(See  following  page  for  footnotes) 
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Note:  (A) 


(B) 


(C) 


s-u  is  Strip  and  underground  mining;  JJ^ia 
underground-mined  coal  only, 

mined,  coal  only. 

These  General  Areas  trip6 operations  . 

reserves  recoverable. jo  Dlant  for  a  period 

Capacity  in  excess  ci  u°e  of  higher 

of  40  years  would  require  ohe  use  oi 

cost  underground-mined  coa_. 

These  returns  obtained 

mentsrreqSredPf“  underground  mining  of  coal 


(D)  All  underground -mined  coal 


